
MW-4-031711

Sample Identification
Matrix

17-Mar-11 14:33

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 1.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

1 1105106eq

" ""µg/l 10.0BRL67-64-1 Acetone 1 ""

" ""µg/l 0.5BRL107-13-1 Acrylonitrile 1 ""

" ""µg/l 1.0BRL71-43-2 Benzene 1 ""

" ""µg/l 1.0BRL108-86-1 Bromobenzene 1 ""

" ""µg/l 1.0BRL74-97-5 Bromochloromethane 1 ""

" ""µg/l 0.5BRL75-27-4 Bromodichloromethane 1 ""

" ""µg/l 1.0BRL75-25-2 Bromoform 1 ""

" ""µg/l 2.0BRL74-83-9 Bromomethane 1 ""

" ""µg/l 10.0BRL78-93-3 2-Butanone (MEK) 1 ""

" ""µg/l 1.0BRL104-51-8 n-Butylbenzene 1 ""

" ""µg/l 1.0BRL135-98-8 sec-Butylbenzene 1 ""

" ""µg/l 1.0BRL98-06-6 tert-Butylbenzene 1 ""

" ""µg/l 2.0BRL75-15-0 Carbon disulfide 1 ""

" ""µg/l 1.0BRL56-23-5 Carbon tetrachloride 1 ""

" ""µg/l 1.0BRL108-90-7 Chlorobenzene 1 ""

" ""µg/l 2.0BRL75-00-3 Chloroethane 1 ""

" ""µg/l 1.0BRL67-66-3 Chloroform 1 ""

" ""µg/l 2.0BRL74-87-3 Chloromethane 1 ""

" ""µg/l 1.0BRL95-49-8 2-Chlorotoluene 1 ""

" ""µg/l 1.0BRL106-43-4 4-Chlorotoluene 1 ""

" ""µg/l 2.0BRL96-12-8 1,2-Dibromo-3-chloropropane 1 ""

" ""µg/l 0.5BRL124-48-1 Dibromochloromethane 1 ""

" ""µg/l 0.5BRL106-93-4 1,2-Dibromoethane (EDB) 1 ""

" ""µg/l 1.0BRL74-95-3 Dibromomethane 1 ""

" ""µg/l 1.0BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 2.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 1 ""

" ""µg/l 1.0BRL75-34-3 1,1-Dichloroethane 1 ""

" ""µg/l 1.0BRL107-06-2 1,2-Dichloroethane 1 ""

" ""µg/l 1.0BRL75-35-4 1,1-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-59-2 cis-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-60-5 trans-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL78-87-5 1,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL142-28-9 1,3-Dichloropropane 1 ""

" ""µg/l 1.0BRL594-20-7 2,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL563-58-6 1,1-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-01-5 cis-1,3-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-02-6 trans-1,3-Dichloropropene 1 ""

" ""µg/l 1.0BRL100-41-4 Ethylbenzene 1 ""

" ""µg/l 0.5BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 10.0BRL591-78-6 2-Hexanone (MBK) 1 ""

" ""µg/l 1.0BRL98-82-8 Isopropylbenzene 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-4-031711

Sample Identification
Matrix

17-Mar-11 14:33

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 1.0BRL99-87-6 4-Isopropyltoluene 1 1105106eq

" ""µg/l 1.0BRL1634-04-4 Methyl tert-butyl ether 1 ""

" ""µg/l 10.0BRL108-10-1 4-Methyl-2-pentanone (MIBK) 1 ""

" ""µg/l 2.0BRL75-09-2 Methylene chloride 1 ""

" ""µg/l 1.09.091-20-3 Naphthalene 1 ""

" ""µg/l 1.0BRL103-65-1 n-Propylbenzene 1 ""

" ""µg/l 1.0BRL100-42-5 Styrene 1 ""

" ""µg/l 1.0BRL630-20-6 1,1,1,2-Tetrachloroethane 1 ""

" ""µg/l 0.5BRL79-34-5 1,1,2,2-Tetrachloroethane 1 ""

" ""µg/l 1.0BRL127-18-4 Tetrachloroethene 1 ""

" ""µg/l 1.0BRL108-88-3 Toluene 1 ""

" ""µg/l 1.0BRL87-61-6 1,2,3-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL108-70-3 1,3,5-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL71-55-6 1,1,1-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-00-5 1,1,2-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-01-6 Trichloroethene 1 ""

" ""µg/l 1.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 1 ""

" ""µg/l 1.0BRL96-18-4 1,2,3-Trichloropropane 1 ""

" ""µg/l 1.0BRL95-63-6 1,2,4-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL108-67-8 1,3,5-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL75-01-4 Vinyl chloride 1 ""

" ""µg/l 2.0BRL179601-23-1 m,p-Xylene 1 ""

" ""µg/l 1.0BRL95-47-6 o-Xylene 1 ""

" ""µg/l 2.0BRL109-99-9 Tetrahydrofuran 1 ""

" ""µg/l 1.0BRL60-29-7 Ethyl ether 1 ""

" ""µg/l 1.0BRL994-05-8 Tert-amyl methyl ether 1 ""

" ""µg/l 1.0BRL637-92-3 Ethyl tert-butyl ether 1 ""

" ""µg/l 1.0BRL108-20-3 Di-isopropyl ether 1 ""

" ""µg/l 10.0BRL75-65-0 Tert-Butanol / butyl alcohol 1 ""

" ""µg/l 20.0BRL123-91-1 1,4-Dioxane 1 ""

" ""µg/l 5.0BRL110-57-6 trans-1,4-Dichloro-2-butene 1 ""

" ""µg/l 400BRL64-17-5 Ethanol 1 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 102 "460-00-4

70-130 % " " ""Toluene-d8 98 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 108 "17060-07-0

70-130 % " " ""Dibromofluoromethane 114 "1868-53-7

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLC9-C18 Aliphatic Hydrocarbons 1 1105003MM

" ""mg/l 0.1BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/l 0.1BRLC11-C22 Aromatic Hydrocarbons 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-4-031711

Sample Identification
Matrix

17-Mar-11 14:33

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-03

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

1 1105003MM

" ""mg/l 0.1BRLTotal Petroleum Hydrocarbons 1 ""

" ""mg/l 0.1BRLUnadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes

Prepared by method SW846 3510C

" ""µg/l 1.003.7691-20-3 Naphthalene 1 ""

" ""µg/l 1.00BRL91-57-6 2-Methylnaphthalene 1 ""

" ""µg/l 1.00BRL208-96-8 Acenaphthylene 1 ""

" ""µg/l 1.00BRL83-32-9 Acenaphthene 1 ""

" ""µg/l 1.00BRL86-73-7 Fluorene 1 ""

" ""µg/l 1.001.0585-01-8 Phenanthrene 1 ""

" ""µg/l 1.00BRL120-12-7 Anthracene 1 ""

" ""µg/l 1.00BRL206-44-0 Fluoranthene 1 ""

" ""µg/l 1.00BRL129-00-0 Pyrene 1 ""

" ""µg/l 1.00BRL56-55-3 Benzo (a) anthracene 1 ""

" ""µg/l 1.00BRL218-01-9 Chrysene 1 ""

" ""µg/l 1.00BRL205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/l 1.00BRL207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/l 0.200BRL50-32-8 Benzo (a) pyrene 1 ""

" ""µg/l 0.500BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/l 0.500BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/l 1.00BRL191-24-2 Benzo (g,h,i) perylene 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 74 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 62 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 74 "321-60-8

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-5-031711

Sample Identification
Matrix

17-Mar-11 13:33

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 25-Mar-1125-Mar-11µg/l 1.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

1 1105196JLG

" ""µg/l 10.0BRL67-64-1 Acetone 1 ""

" ""µg/l 0.5BRL107-13-1 Acrylonitrile 1 ""

" ""µg/l 1.03.071-43-2 Benzene 1 ""

" ""µg/l 1.0BRL108-86-1 Bromobenzene 1 ""

" ""µg/l 1.0BRL74-97-5 Bromochloromethane 1 ""

" ""µg/l 0.5BRL75-27-4 Bromodichloromethane 1 ""

" ""µg/l 1.0BRL75-25-2 Bromoform 1 ""

" ""µg/l 2.0BRL74-83-9 Bromomethane 1 ""

" ""µg/l 10.0BRL78-93-3 2-Butanone (MEK) 1 ""

" ""µg/l 1.01.6104-51-8 n-Butylbenzene 1 ""

" ""µg/l 1.0BRL135-98-8 sec-Butylbenzene 1 ""

" ""µg/l 1.0BRL98-06-6 tert-Butylbenzene 1 ""

" ""µg/l 2.0BRL75-15-0 Carbon disulfide 1 ""

" ""µg/l 1.0BRL56-23-5 Carbon tetrachloride 1 ""

" ""µg/l 1.0BRL108-90-7 Chlorobenzene 1 ""

" ""µg/l 2.0BRL75-00-3 Chloroethane 1 ""

" ""µg/l 1.0BRL67-66-3 Chloroform 1 ""

" ""µg/l 2.0BRL74-87-3 Chloromethane 1 ""

" ""µg/l 1.0BRL95-49-8 2-Chlorotoluene 1 ""

" ""µg/l 1.0BRL106-43-4 4-Chlorotoluene 1 ""

" ""µg/l 2.0BRL96-12-8 1,2-Dibromo-3-chloropropane 1 ""

" ""µg/l 0.5BRL124-48-1 Dibromochloromethane 1 ""

" ""µg/l 0.5BRL106-93-4 1,2-Dibromoethane (EDB) 1 ""

" ""µg/l 1.0BRL74-95-3 Dibromomethane 1 ""

" ""µg/l 1.0BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 2.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 1 ""

" ""µg/l 1.0BRL75-34-3 1,1-Dichloroethane 1 ""

" ""µg/l 1.0BRL107-06-2 1,2-Dichloroethane 1 ""

" ""µg/l 1.0BRL75-35-4 1,1-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-59-2 cis-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-60-5 trans-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL78-87-5 1,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL142-28-9 1,3-Dichloropropane 1 ""

" ""µg/l 1.0BRL594-20-7 2,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL563-58-6 1,1-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-01-5 cis-1,3-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-02-6 trans-1,3-Dichloropropene 1 ""

" ""µg/l 1.0BRL100-41-4 Ethylbenzene 1 ""

" ""µg/l 0.5BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 10.0BRL591-78-6 2-Hexanone (MBK) 1 ""

" ""µg/l 1.01.998-82-8 Isopropylbenzene 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 16 of 52



MW-5-031711

Sample Identification
Matrix

17-Mar-11 13:33

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 25-Mar-1125-Mar-11µg/l 1.0BRL99-87-6 4-Isopropyltoluene 1 1105196JLG

" ""µg/l 1.01.61634-04-4 Methyl tert-butyl ether 1 ""

" ""µg/l 10.0BRL108-10-1 4-Methyl-2-pentanone (MIBK) 1 ""

" ""µg/l 2.0BRL75-09-2 Methylene chloride 1 ""

" ""µg/l 1.01.891-20-3 Naphthalene 1 ""

" ""µg/l 1.0BRL103-65-1 n-Propylbenzene 1 ""

" ""µg/l 1.0BRL100-42-5 Styrene 1 ""

" ""µg/l 1.0BRL630-20-6 1,1,1,2-Tetrachloroethane 1 ""

" ""µg/l 0.5BRL79-34-5 1,1,2,2-Tetrachloroethane 1 ""

" ""µg/l 1.0BRL127-18-4 Tetrachloroethene 1 ""

" ""µg/l 1.0BRL108-88-3 Toluene 1 ""

" ""µg/l 1.0BRL87-61-6 1,2,3-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL108-70-3 1,3,5-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL71-55-6 1,1,1-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-00-5 1,1,2-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-01-6 Trichloroethene 1 ""

" ""µg/l 1.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 1 ""

" ""µg/l 1.0BRL96-18-4 1,2,3-Trichloropropane 1 ""

" ""µg/l 1.0BRL95-63-6 1,2,4-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL108-67-8 1,3,5-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL75-01-4 Vinyl chloride 1 ""

" ""µg/l 2.0BRL179601-23-1 m,p-Xylene 1 ""

" ""µg/l 1.0BRL95-47-6 o-Xylene 1 ""

" ""µg/l 2.0BRL109-99-9 Tetrahydrofuran 1 ""

" ""µg/l 1.0BRL60-29-7 Ethyl ether 1 ""

" ""µg/l 1.0BRL994-05-8 Tert-amyl methyl ether 1 ""

" ""µg/l 1.0BRL637-92-3 Ethyl tert-butyl ether 1 ""

" ""µg/l 1.0BRL108-20-3 Di-isopropyl ether 1 ""

" ""µg/l 10.0BRL75-65-0 Tert-Butanol / butyl alcohol 1 ""

" ""µg/l 20.0BRL123-91-1 1,4-Dioxane 1 ""

" ""µg/l 5.0BRL110-57-6 trans-1,4-Dichloro-2-butene 1 ""

" ""µg/l 400BRL64-17-5 Ethanol 1 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 95 "460-00-4

70-130 % " " ""Toluene-d8 101 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 112 "17060-07-0

70-130 % " " ""Dibromofluoromethane 103 "1868-53-7

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLC9-C18 Aliphatic Hydrocarbons 1 1105003MM

" ""mg/l 0.1BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/l 0.1BRLC11-C22 Aromatic Hydrocarbons 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 17 of 52



MW-5-031711

Sample Identification
Matrix

17-Mar-11 13:33

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-04

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

1 1105003MM

" ""mg/l 0.1BRLTotal Petroleum Hydrocarbons 1 ""

" ""mg/l 0.1BRLUnadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes

Prepared by method SW846 3510C

" ""µg/l 1.00BRL91-20-3 Naphthalene 1 ""

" ""µg/l 1.00BRL91-57-6 2-Methylnaphthalene 1 ""

" ""µg/l 1.00BRL208-96-8 Acenaphthylene 1 ""

" ""µg/l 1.0012.183-32-9 Acenaphthene 1 ""

" ""µg/l 1.00BRL86-73-7 Fluorene 1 ""

" ""µg/l 1.00BRL85-01-8 Phenanthrene 1 ""

" ""µg/l 1.00BRL120-12-7 Anthracene 1 ""

" ""µg/l 1.00BRL206-44-0 Fluoranthene 1 ""

" ""µg/l 1.00BRL129-00-0 Pyrene 1 ""

" ""µg/l 1.00BRL56-55-3 Benzo (a) anthracene 1 ""

" ""µg/l 1.00BRL218-01-9 Chrysene 1 ""

" ""µg/l 1.00BRL205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/l 1.00BRL207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/l 0.200BRL50-32-8 Benzo (a) pyrene 1 ""

" ""µg/l 0.500BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/l 0.500BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/l 1.00BRL191-24-2 Benzo (g,h,i) perylene 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 78 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 47 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 57 "321-60-8

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-6-031711

Sample Identification
Matrix

17-Mar-11 09:03

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds GS1

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 10.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

10 1105106eq

" ""µg/l 100BRL67-64-1 Acetone 10 ""

" ""µg/l 5.0BRL107-13-1 Acrylonitrile 10 ""

" ""µg/l 10.055.771-43-2 Benzene 10 ""

" ""µg/l 10.0BRL108-86-1 Bromobenzene 10 ""

" ""µg/l 10.0BRL74-97-5 Bromochloromethane 10 ""

" ""µg/l 5.0BRL75-27-4 Bromodichloromethane 10 ""

" ""µg/l 10.0BRL75-25-2 Bromoform 10 ""

" ""µg/l 20.0BRL74-83-9 Bromomethane 10 ""

" ""µg/l 100BRL78-93-3 2-Butanone (MEK) 10 ""

" ""µg/l 10.0BRL104-51-8 n-Butylbenzene 10 ""

" ""µg/l 10.0BRL135-98-8 sec-Butylbenzene 10 ""

" ""µg/l 10.0BRL98-06-6 tert-Butylbenzene 10 ""

" ""µg/l 20.0BRL75-15-0 Carbon disulfide 10 ""

" ""µg/l 10.0BRL56-23-5 Carbon tetrachloride 10 ""

" ""µg/l 10.0BRL108-90-7 Chlorobenzene 10 ""

" ""µg/l 20.0BRL75-00-3 Chloroethane 10 ""

" ""µg/l 10.0BRL67-66-3 Chloroform 10 ""

" ""µg/l 20.0BRL74-87-3 Chloromethane 10 ""

" ""µg/l 10.0BRL95-49-8 2-Chlorotoluene 10 ""

" ""µg/l 10.0BRL106-43-4 4-Chlorotoluene 10 ""

" ""µg/l 20.0BRL96-12-8 1,2-Dibromo-3-chloropropane 10 ""

" ""µg/l 5.0BRL124-48-1 Dibromochloromethane 10 ""

" ""µg/l 5.0BRL106-93-4 1,2-Dibromoethane (EDB) 10 ""

" ""µg/l 10.0BRL74-95-3 Dibromomethane 10 ""

" ""µg/l 10.0BRL95-50-1 1,2-Dichlorobenzene 10 ""

" ""µg/l 10.0BRL541-73-1 1,3-Dichlorobenzene 10 ""

" ""µg/l 10.0BRL106-46-7 1,4-Dichlorobenzene 10 ""

" ""µg/l 20.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 10 ""

" ""µg/l 10.0BRL75-34-3 1,1-Dichloroethane 10 ""

" ""µg/l 10.0BRL107-06-2 1,2-Dichloroethane 10 ""

" ""µg/l 10.0BRL75-35-4 1,1-Dichloroethene 10 ""

" ""µg/l 10.0BRL156-59-2 cis-1,2-Dichloroethene 10 ""

" ""µg/l 10.0BRL156-60-5 trans-1,2-Dichloroethene 10 ""

" ""µg/l 10.0BRL78-87-5 1,2-Dichloropropane 10 ""

" ""µg/l 10.0BRL142-28-9 1,3-Dichloropropane 10 ""

" ""µg/l 10.0BRL594-20-7 2,2-Dichloropropane 10 ""

" ""µg/l 10.0BRL563-58-6 1,1-Dichloropropene 10 ""

" ""µg/l 5.0BRL10061-01-5 cis-1,3-Dichloropropene 10 ""

" ""µg/l 5.0BRL10061-02-6 trans-1,3-Dichloropropene 10 ""

" ""µg/l 10.0174100-41-4 Ethylbenzene 10 ""

" ""µg/l 5.0BRL87-68-3 Hexachlorobutadiene 10 ""

" ""µg/l 100BRL591-78-6 2-Hexanone (MBK) 10 ""

" ""µg/l 10.056.098-82-8 Isopropylbenzene 10 ""

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 19 of 52



MW-6-031711

Sample Identification
Matrix

17-Mar-11 09:03

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds GS1

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 10.0BRL99-87-6 4-Isopropyltoluene 10 1105106eq

" ""µg/l 10.0BRL1634-04-4 Methyl tert-butyl ether 10 ""

" ""µg/l 100BRL108-10-1 4-Methyl-2-pentanone (MIBK) 10 ""

" ""µg/l 20.0BRL75-09-2 Methylene chloride 10 ""

" ""µg/l 10.048691-20-3 Naphthalene 10 ""

" ""µg/l 10.020.1103-65-1 n-Propylbenzene 10 ""

" ""µg/l 10.0BRL100-42-5 Styrene 10 ""

" ""µg/l 10.0BRL630-20-6 1,1,1,2-Tetrachloroethane 10 ""

" ""µg/l 5.0BRL79-34-5 1,1,2,2-Tetrachloroethane 10 ""

" ""µg/l 10.0BRL127-18-4 Tetrachloroethene 10 ""

" ""µg/l 10.0BRL108-88-3 Toluene 10 ""

" ""µg/l 10.0BRL87-61-6 1,2,3-Trichlorobenzene 10 ""

" ""µg/l 10.0BRL120-82-1 1,2,4-Trichlorobenzene 10 ""

" ""µg/l 10.0BRL108-70-3 1,3,5-Trichlorobenzene 10 ""

" ""µg/l 10.0BRL71-55-6 1,1,1-Trichloroethane 10 ""

" ""µg/l 10.0BRL79-00-5 1,1,2-Trichloroethane 10 ""

" ""µg/l 10.0BRL79-01-6 Trichloroethene 10 ""

" ""µg/l 10.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 10 ""

" ""µg/l 10.0BRL96-18-4 1,2,3-Trichloropropane 10 ""

" ""µg/l 10.069.795-63-6 1,2,4-Trimethylbenzene 10 ""

" ""µg/l 10.0BRL108-67-8 1,3,5-Trimethylbenzene 10 ""

" ""µg/l 10.0BRL75-01-4 Vinyl chloride 10 ""

" ""µg/l 20.0BRL179601-23-1 m,p-Xylene 10 ""

" ""µg/l 10.056.095-47-6 o-Xylene 10 ""

" ""µg/l 20.0BRL109-99-9 Tetrahydrofuran 10 ""

" ""µg/l 10.0BRL60-29-7 Ethyl ether 10 ""

" ""µg/l 10.0BRL994-05-8 Tert-amyl methyl ether 10 ""

" ""µg/l 10.0BRL637-92-3 Ethyl tert-butyl ether 10 ""

" ""µg/l 10.0BRL108-20-3 Di-isopropyl ether 10 ""

" ""µg/l 100BRL75-65-0 Tert-Butanol / butyl alcohol 10 ""

" ""µg/l 200BRL123-91-1 1,4-Dioxane 10 ""

" ""µg/l 50.0BRL110-57-6 trans-1,4-Dichloro-2-butene 10 ""

" ""µg/l 4000BRL64-17-5 Ethanol 10 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 102 "460-00-4

70-130 % " " ""Toluene-d8 102 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 119 "17060-07-0

70-130 % " " ""Dibromofluoromethane 119 "1868-53-7

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLC9-C18 Aliphatic Hydrocarbons 1 1105003MM

" ""mg/l 0.1BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/l 0.10.2C11-C22 Aromatic Hydrocarbons 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 20 of 52



MW-6-031711

Sample Identification
Matrix

17-Mar-11 09:03

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-05

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.10.4Unadjusted C11-C22 Aromatic 

Hydrocarbons

1 1105003MM

" ""mg/l 0.10.2Total Petroleum Hydrocarbons 1 ""

" ""mg/l 0.10.4Unadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes

Prepared by method SW846 3510C

" ""µg/l 1.0012691-20-3 Naphthalene 1 ""

" ""µg/l 1.0011.191-57-6 2-Methylnaphthalene 1 ""

" ""µg/l 1.00BRL208-96-8 Acenaphthylene 1 ""

" ""µg/l 1.0040.383-32-9 Acenaphthene 1 ""

" ""µg/l 1.007.0986-73-7 Fluorene 1 ""

" ""µg/l 1.006.2185-01-8 Phenanthrene 1 ""

" ""µg/l 1.001.17120-12-7 Anthracene 1 ""

" ""µg/l 1.00BRL206-44-0 Fluoranthene 1 ""

" ""µg/l 1.00BRL129-00-0 Pyrene 1 ""

" ""µg/l 1.00BRL56-55-3 Benzo (a) anthracene 1 ""

" ""µg/l 1.00BRL218-01-9 Chrysene 1 ""

" ""µg/l 1.00BRL205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/l 1.00BRL207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/l 0.200BRL50-32-8 Benzo (a) pyrene 1 ""

" ""µg/l 0.500BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/l 0.500BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/l 1.00BRL191-24-2 Benzo (g,h,i) perylene 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 70 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 53 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 61 "321-60-8

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-7-031711

Sample Identification
Matrix

17-Mar-11 15:36

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds GS1

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 50.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

50 1105106eq

" ""µg/l 500BRL67-64-1 Acetone 50 ""

" ""µg/l 25.0BRL107-13-1 Acrylonitrile 50 ""

" ""µg/l 50.037371-43-2 Benzene 50 ""

" ""µg/l 50.0BRL108-86-1 Bromobenzene 50 ""

" ""µg/l 50.0BRL74-97-5 Bromochloromethane 50 ""

" ""µg/l 25.0BRL75-27-4 Bromodichloromethane 50 ""

" ""µg/l 50.0BRL75-25-2 Bromoform 50 ""

" ""µg/l 100BRL74-83-9 Bromomethane 50 ""

" ""µg/l 500BRL78-93-3 2-Butanone (MEK) 50 ""

" ""µg/l 50.0BRL104-51-8 n-Butylbenzene 50 ""

" ""µg/l 50.0BRL135-98-8 sec-Butylbenzene 50 ""

" ""µg/l 50.0BRL98-06-6 tert-Butylbenzene 50 ""

" ""µg/l 100BRL75-15-0 Carbon disulfide 50 ""

" ""µg/l 50.0BRL56-23-5 Carbon tetrachloride 50 ""

" ""µg/l 50.0BRL108-90-7 Chlorobenzene 50 ""

" ""µg/l 100BRL75-00-3 Chloroethane 50 ""

" ""µg/l 50.0BRL67-66-3 Chloroform 50 ""

" ""µg/l 100BRL74-87-3 Chloromethane 50 ""

" ""µg/l 50.0BRL95-49-8 2-Chlorotoluene 50 ""

" ""µg/l 50.0BRL106-43-4 4-Chlorotoluene 50 ""

" ""µg/l 100BRL96-12-8 1,2-Dibromo-3-chloropropane 50 ""

" ""µg/l 25.0BRL124-48-1 Dibromochloromethane 50 ""

" ""µg/l 25.0BRL106-93-4 1,2-Dibromoethane (EDB) 50 ""

" ""µg/l 50.0BRL74-95-3 Dibromomethane 50 ""

" ""µg/l 50.0BRL95-50-1 1,2-Dichlorobenzene 50 ""

" ""µg/l 50.0BRL541-73-1 1,3-Dichlorobenzene 50 ""

" ""µg/l 50.0BRL106-46-7 1,4-Dichlorobenzene 50 ""

" ""µg/l 100BRL75-71-8 Dichlorodifluoromethane (Freon12) 50 ""

" ""µg/l 50.0BRL75-34-3 1,1-Dichloroethane 50 ""

" ""µg/l 50.0BRL107-06-2 1,2-Dichloroethane 50 ""

" ""µg/l 50.0BRL75-35-4 1,1-Dichloroethene 50 ""

" ""µg/l 50.0BRL156-59-2 cis-1,2-Dichloroethene 50 ""

" ""µg/l 50.0BRL156-60-5 trans-1,2-Dichloroethene 50 ""

" ""µg/l 50.0BRL78-87-5 1,2-Dichloropropane 50 ""

" ""µg/l 50.0BRL142-28-9 1,3-Dichloropropane 50 ""

" ""µg/l 50.0BRL594-20-7 2,2-Dichloropropane 50 ""

" ""µg/l 50.0BRL563-58-6 1,1-Dichloropropene 50 ""

" ""µg/l 25.0BRL10061-01-5 cis-1,3-Dichloropropene 50 ""

" ""µg/l 25.0BRL10061-02-6 trans-1,3-Dichloropropene 50 ""

" ""µg/l 50.04,400100-41-4 Ethylbenzene 50 ""

" ""µg/l 25.0BRL87-68-3 Hexachlorobutadiene 50 ""

" ""µg/l 500BRL591-78-6 2-Hexanone (MBK) 50 ""

" ""µg/l 50.012698-82-8 Isopropylbenzene 50 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-7-031711

Sample Identification
Matrix

17-Mar-11 15:36

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds GS1

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 50.0BRL99-87-6 4-Isopropyltoluene 50 1105106eq

" ""µg/l 50.0BRL1634-04-4 Methyl tert-butyl ether 50 ""

" ""µg/l 500BRL108-10-1 4-Methyl-2-pentanone (MIBK) 50 ""

" ""µg/l 100BRL75-09-2 Methylene chloride 50 ""

" ""µg/l 50.04,82091-20-3 Naphthalene 50 ""

" ""µg/l 50.0BRL103-65-1 n-Propylbenzene 50 ""

" ""µg/l 50.0BRL100-42-5 Styrene 50 ""

" ""µg/l 50.0BRL630-20-6 1,1,1,2-Tetrachloroethane 50 ""

" ""µg/l 25.0BRL79-34-5 1,1,2,2-Tetrachloroethane 50 ""

" ""µg/l 50.0BRL127-18-4 Tetrachloroethene 50 ""

" ""µg/l 50.01,160108-88-3 Toluene 50 ""

" ""µg/l 50.0BRL87-61-6 1,2,3-Trichlorobenzene 50 ""

" ""µg/l 50.0BRL120-82-1 1,2,4-Trichlorobenzene 50 ""

" ""µg/l 50.0BRL108-70-3 1,3,5-Trichlorobenzene 50 ""

" ""µg/l 50.0BRL71-55-6 1,1,1-Trichloroethane 50 ""

" ""µg/l 50.0BRL79-00-5 1,1,2-Trichloroethane 50 ""

" ""µg/l 50.0BRL79-01-6 Trichloroethene 50 ""

" ""µg/l 50.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 50 ""

" ""µg/l 50.0BRL96-18-4 1,2,3-Trichloropropane 50 ""

" ""µg/l 50.048895-63-6 1,2,4-Trimethylbenzene 50 ""

" ""µg/l 50.0132108-67-8 1,3,5-Trimethylbenzene 50 ""

" ""µg/l 50.0BRL75-01-4 Vinyl chloride 50 ""

" ""µg/l 1002,420179601-23-1 m,p-Xylene 50 ""

" ""µg/l 50.01,47095-47-6 o-Xylene 50 ""

" ""µg/l 100BRL109-99-9 Tetrahydrofuran 50 ""

" ""µg/l 50.0BRL60-29-7 Ethyl ether 50 ""

" ""µg/l 50.0BRL994-05-8 Tert-amyl methyl ether 50 ""

" ""µg/l 50.0BRL637-92-3 Ethyl tert-butyl ether 50 ""

" ""µg/l 50.0BRL108-20-3 Di-isopropyl ether 50 ""

" ""µg/l 500BRL75-65-0 Tert-Butanol / butyl alcohol 50 ""

" ""µg/l 1000BRL123-91-1 1,4-Dioxane 50 ""

" ""µg/l 250BRL110-57-6 trans-1,4-Dichloro-2-butene 50 ""

" ""µg/l 20000BRL64-17-5 Ethanol 50 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 102 "460-00-4

70-130 % " " ""Toluene-d8 102 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 105 "17060-07-0

70-130 % " " ""Dibromofluoromethane 109 "1868-53-7

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges GS1

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

25-Mar-1123-Mar-11mg/l 0.10.3C9-C18 Aliphatic Hydrocarbons 1 1105003MM

" ""mg/l 0.1BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/l 1.2BRLC11-C22 Aromatic Hydrocarbons 10 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-7-031711

Sample Identification
Matrix

17-Mar-11 15:36

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-06

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges GS1

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

25-Mar-1123-Mar-11mg/l 1.23.0Unadjusted C11-C22 Aromatic 

Hydrocarbons

10 1105003MM

" ""mg/l 0.11.4Total Petroleum Hydrocarbons 1 ""

" ""mg/l 0.13.3Unadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes GS1

Prepared by method SW846 3510C

" ""µg/l 10.01,74091-20-3 Naphthalene 10 ""

" ""µg/l 10.013391-57-6 2-Methylnaphthalene 10 ""

" ""µg/l 10.0BRL208-96-8 Acenaphthylene 10 ""

" ""µg/l 10.026.583-32-9 Acenaphthene 10 ""

" ""µg/l 10.012.686-73-7 Fluorene 10 ""

" ""µg/l 10.019.885-01-8 Phenanthrene 10 ""

" ""µg/l 10.0BRL120-12-7 Anthracene 10 ""

" ""µg/l 10.0BRL206-44-0 Fluoranthene 10 ""

" ""µg/l 10.0BRL129-00-0 Pyrene 10 ""

" ""µg/l 10.0BRL56-55-3 Benzo (a) anthracene 10 ""

" ""µg/l 10.0BRL218-01-9 Chrysene 10 ""

" ""µg/l 10.0BRL205-99-2 Benzo (b) fluoranthene 10 ""

" ""µg/l 10.0BRL207-08-9 Benzo (k) fluoranthene 10 ""

" ""µg/l 2.00BRL50-32-8 Benzo (a) pyrene 10 ""

" ""µg/l 5.00BRL193-39-5 Indeno (1,2,3-cd) pyrene 10 ""

" ""µg/l 5.00BRL53-70-3 Dibenzo (a,h) anthracene 10 ""

" ""µg/l 10.0BRL191-24-2 Benzo (g,h,i) perylene 10 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 73 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 60 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 83 "321-60-8

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-8-031711

Sample Identification
Matrix

17-Mar-11 10:14

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 1.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

1 1105106eq

" ""µg/l 10.0BRL67-64-1 Acetone 1 ""

" ""µg/l 0.5BRL107-13-1 Acrylonitrile 1 ""

" ""µg/l 1.020.371-43-2 Benzene 1 ""

" ""µg/l 1.0BRL108-86-1 Bromobenzene 1 ""

" ""µg/l 1.0BRL74-97-5 Bromochloromethane 1 ""

" ""µg/l 0.5BRL75-27-4 Bromodichloromethane 1 ""

" ""µg/l 1.0BRL75-25-2 Bromoform 1 ""

" ""µg/l 2.0BRL74-83-9 Bromomethane 1 ""

" ""µg/l 10.0BRL78-93-3 2-Butanone (MEK) 1 ""

" ""µg/l 1.0BRL104-51-8 n-Butylbenzene 1 ""

" ""µg/l 1.0BRL135-98-8 sec-Butylbenzene 1 ""

" ""µg/l 1.0BRL98-06-6 tert-Butylbenzene 1 ""

" ""µg/l 2.0BRL75-15-0 Carbon disulfide 1 ""

" ""µg/l 1.0BRL56-23-5 Carbon tetrachloride 1 ""

" ""µg/l 1.0BRL108-90-7 Chlorobenzene 1 ""

" ""µg/l 2.0BRL75-00-3 Chloroethane 1 ""

" ""µg/l 1.0BRL67-66-3 Chloroform 1 ""

" ""µg/l 2.0BRL74-87-3 Chloromethane 1 ""

" ""µg/l 1.0BRL95-49-8 2-Chlorotoluene 1 ""

" ""µg/l 1.0BRL106-43-4 4-Chlorotoluene 1 ""

" ""µg/l 2.0BRL96-12-8 1,2-Dibromo-3-chloropropane 1 ""

" ""µg/l 0.5BRL124-48-1 Dibromochloromethane 1 ""

" ""µg/l 0.5BRL106-93-4 1,2-Dibromoethane (EDB) 1 ""

" ""µg/l 1.0BRL74-95-3 Dibromomethane 1 ""

" ""µg/l 1.0BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 2.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 1 ""

" ""µg/l 1.0BRL75-34-3 1,1-Dichloroethane 1 ""

" ""µg/l 1.0BRL107-06-2 1,2-Dichloroethane 1 ""

" ""µg/l 1.0BRL75-35-4 1,1-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-59-2 cis-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-60-5 trans-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL78-87-5 1,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL142-28-9 1,3-Dichloropropane 1 ""

" ""µg/l 1.0BRL594-20-7 2,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL563-58-6 1,1-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-01-5 cis-1,3-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-02-6 trans-1,3-Dichloropropene 1 ""

" ""µg/l 1.06.4100-41-4 Ethylbenzene 1 ""

" ""µg/l 0.5BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 10.0BRL591-78-6 2-Hexanone (MBK) 1 ""

" ""µg/l 1.02.298-82-8 Isopropylbenzene 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-8-031711

Sample Identification
Matrix

17-Mar-11 10:14

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 1.0BRL99-87-6 4-Isopropyltoluene 1 1105106eq

" ""µg/l 1.0BRL1634-04-4 Methyl tert-butyl ether 1 ""

" ""µg/l 10.0BRL108-10-1 4-Methyl-2-pentanone (MIBK) 1 ""

" ""µg/l 2.0BRL75-09-2 Methylene chloride 1 ""

" ""µg/l 1.0BRL91-20-3 Naphthalene 1 ""

" ""µg/l 1.0BRL103-65-1 n-Propylbenzene 1 ""

" ""µg/l 1.0BRL100-42-5 Styrene 1 ""

" ""µg/l 1.0BRL630-20-6 1,1,1,2-Tetrachloroethane 1 ""

" ""µg/l 0.5BRL79-34-5 1,1,2,2-Tetrachloroethane 1 ""

" ""µg/l 1.0BRL127-18-4 Tetrachloroethene 1 ""

" ""µg/l 1.0BRL108-88-3 Toluene 1 ""

" ""µg/l 1.0BRL87-61-6 1,2,3-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL108-70-3 1,3,5-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL71-55-6 1,1,1-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-00-5 1,1,2-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-01-6 Trichloroethene 1 ""

" ""µg/l 1.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 1 ""

" ""µg/l 1.0BRL96-18-4 1,2,3-Trichloropropane 1 ""

" ""µg/l 1.0BRL95-63-6 1,2,4-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL108-67-8 1,3,5-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL75-01-4 Vinyl chloride 1 ""

" ""µg/l 2.0BRL179601-23-1 m,p-Xylene 1 ""

" ""µg/l 1.0BRL95-47-6 o-Xylene 1 ""

" ""µg/l 2.0BRL109-99-9 Tetrahydrofuran 1 ""

" ""µg/l 1.0BRL60-29-7 Ethyl ether 1 ""

" ""µg/l 1.0BRL994-05-8 Tert-amyl methyl ether 1 ""

" ""µg/l 1.0BRL637-92-3 Ethyl tert-butyl ether 1 ""

" ""µg/l 1.0BRL108-20-3 Di-isopropyl ether 1 ""

" ""µg/l 10.0BRL75-65-0 Tert-Butanol / butyl alcohol 1 ""

" ""µg/l 20.0BRL123-91-1 1,4-Dioxane 1 ""

" ""µg/l 5.0BRL110-57-6 trans-1,4-Dichloro-2-butene 1 ""

" ""µg/l 400BRL64-17-5 Ethanol 1 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 103 "460-00-4

70-130 % " " ""Toluene-d8 98 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 109 "17060-07-0

70-130 % " " ""Dibromofluoromethane 110 "1868-53-7

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLC9-C18 Aliphatic Hydrocarbons 1 1105003MM

" ""mg/l 0.1BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/l 0.1BRLC11-C22 Aromatic Hydrocarbons 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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MW-8-031711

Sample Identification
Matrix

17-Mar-11 10:14

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-07

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

1 1105003MM

" ""mg/l 0.1BRLTotal Petroleum Hydrocarbons 1 ""

" ""mg/l 0.1BRLUnadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes

Prepared by method SW846 3510C

" ""µg/l 1.001.3791-20-3 Naphthalene 1 ""

" ""µg/l 1.00BRL91-57-6 2-Methylnaphthalene 1 ""

" ""µg/l 1.002.08208-96-8 Acenaphthylene 1 ""

" ""µg/l 1.006.2283-32-9 Acenaphthene 1 ""

" ""µg/l 1.001.1286-73-7 Fluorene 1 ""

" ""µg/l 1.00BRL85-01-8 Phenanthrene 1 ""

" ""µg/l 1.00BRL120-12-7 Anthracene 1 ""

" ""µg/l 1.00BRL206-44-0 Fluoranthene 1 ""

" ""µg/l 1.00BRL129-00-0 Pyrene 1 ""

" ""µg/l 1.00BRL56-55-3 Benzo (a) anthracene 1 ""

" ""µg/l 1.00BRL218-01-9 Chrysene 1 ""

" ""µg/l 1.00BRL205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/l 1.00BRL207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/l 0.200BRL50-32-8 Benzo (a) pyrene 1 ""

" ""µg/l 0.500BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/l 0.500BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/l 1.00BRL191-24-2 Benzo (g,h,i) perylene 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 73 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 57 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 71 "321-60-8

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 27 of 52



MW-9-031711

Sample Identification
Matrix

17-Mar-11 16:46

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 25-Mar-1125-Mar-11µg/l 1.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

1 1105196JLG

" ""µg/l 10.0BRL67-64-1 Acetone 1 ""

" ""µg/l 0.5BRL107-13-1 Acrylonitrile 1 ""

" ""µg/l 1.016.971-43-2 Benzene 1 ""

" ""µg/l 1.0BRL108-86-1 Bromobenzene 1 ""

" ""µg/l 1.0BRL74-97-5 Bromochloromethane 1 ""

" ""µg/l 0.5BRL75-27-4 Bromodichloromethane 1 ""

" ""µg/l 1.0BRL75-25-2 Bromoform 1 ""

" ""µg/l 2.0BRL74-83-9 Bromomethane 1 ""

" ""µg/l 10.0BRL78-93-3 2-Butanone (MEK) 1 ""

" ""µg/l 1.0BRL104-51-8 n-Butylbenzene 1 ""

" ""µg/l 1.0BRL135-98-8 sec-Butylbenzene 1 ""

" ""µg/l 1.0BRL98-06-6 tert-Butylbenzene 1 ""

" ""µg/l 2.0BRL75-15-0 Carbon disulfide 1 ""

" ""µg/l 1.0BRL56-23-5 Carbon tetrachloride 1 ""

" ""µg/l 1.0BRL108-90-7 Chlorobenzene 1 ""

" ""µg/l 2.0BRL75-00-3 Chloroethane 1 ""

" ""µg/l 1.0BRL67-66-3 Chloroform 1 ""

" ""µg/l 2.0BRL74-87-3 Chloromethane 1 ""

" ""µg/l 1.0BRL95-49-8 2-Chlorotoluene 1 ""

" ""µg/l 1.0BRL106-43-4 4-Chlorotoluene 1 ""

" ""µg/l 2.0BRL96-12-8 1,2-Dibromo-3-chloropropane 1 ""

" ""µg/l 0.5BRL124-48-1 Dibromochloromethane 1 ""

" ""µg/l 0.5BRL106-93-4 1,2-Dibromoethane (EDB) 1 ""

" ""µg/l 1.0BRL74-95-3 Dibromomethane 1 ""

" ""µg/l 1.0BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 2.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 1 ""

" ""µg/l 1.0BRL75-34-3 1,1-Dichloroethane 1 ""

" ""µg/l 1.0BRL107-06-2 1,2-Dichloroethane 1 ""

" ""µg/l 1.0BRL75-35-4 1,1-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-59-2 cis-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-60-5 trans-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL78-87-5 1,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL142-28-9 1,3-Dichloropropane 1 ""

" ""µg/l 1.0BRL594-20-7 2,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL563-58-6 1,1-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-01-5 cis-1,3-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-02-6 trans-1,3-Dichloropropene 1 ""

" ""µg/l 1.0BRL100-41-4 Ethylbenzene 1 ""

" ""µg/l 0.5BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 10.0BRL591-78-6 2-Hexanone (MBK) 1 ""

" ""µg/l 1.01.698-82-8 Isopropylbenzene 1 ""
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MW-9-031711

Sample Identification
Matrix

17-Mar-11 16:46

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 25-Mar-1125-Mar-11µg/l 1.0BRL99-87-6 4-Isopropyltoluene 1 1105196JLG

" ""µg/l 1.0BRL1634-04-4 Methyl tert-butyl ether 1 ""

" ""µg/l 10.0BRL108-10-1 4-Methyl-2-pentanone (MIBK) 1 ""

" ""µg/l 2.0BRL75-09-2 Methylene chloride 1 ""

" ""µg/l 1.025.791-20-3 Naphthalene 1 ""

" ""µg/l 1.0BRL103-65-1 n-Propylbenzene 1 ""

" ""µg/l 1.0BRL100-42-5 Styrene 1 ""

" ""µg/l 1.0BRL630-20-6 1,1,1,2-Tetrachloroethane 1 ""

" ""µg/l 0.5BRL79-34-5 1,1,2,2-Tetrachloroethane 1 ""

" ""µg/l 1.0BRL127-18-4 Tetrachloroethene 1 ""

" ""µg/l 1.0BRL108-88-3 Toluene 1 ""

" ""µg/l 1.0BRL87-61-6 1,2,3-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL108-70-3 1,3,5-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL71-55-6 1,1,1-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-00-5 1,1,2-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-01-6 Trichloroethene 1 ""

" ""µg/l 1.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 1 ""

" ""µg/l 1.0BRL96-18-4 1,2,3-Trichloropropane 1 ""

" ""µg/l 1.01.295-63-6 1,2,4-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL108-67-8 1,3,5-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL75-01-4 Vinyl chloride 1 ""

" ""µg/l 2.0BRL179601-23-1 m,p-Xylene 1 ""

" ""µg/l 1.0BRL95-47-6 o-Xylene 1 ""

" ""µg/l 2.0BRL109-99-9 Tetrahydrofuran 1 ""

" ""µg/l 1.0BRL60-29-7 Ethyl ether 1 ""

" ""µg/l 1.0BRL994-05-8 Tert-amyl methyl ether 1 ""

" ""µg/l 1.0BRL637-92-3 Ethyl tert-butyl ether 1 ""

" ""µg/l 1.0BRL108-20-3 Di-isopropyl ether 1 ""

" ""µg/l 10.0BRL75-65-0 Tert-Butanol / butyl alcohol 1 ""

" ""µg/l 20.0BRL123-91-1 1,4-Dioxane 1 ""

" ""µg/l 5.0BRL110-57-6 trans-1,4-Dichloro-2-butene 1 ""

" ""µg/l 400BRL64-17-5 Ethanol 1 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 95 "460-00-4

70-130 % " " ""Toluene-d8 99 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 110 "17060-07-0

70-130 % " " ""Dibromofluoromethane 100 "1868-53-7

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.1BRLC9-C18 Aliphatic Hydrocarbons 1 1105003MM

" ""mg/l 0.1BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/l 0.10.2C11-C22 Aromatic Hydrocarbons 1 ""
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MW-9-031711

Sample Identification
Matrix

17-Mar-11 16:46

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-08

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3510C

+MADEP EPH 

5/2004 R

24-Mar-1123-Mar-11mg/l 0.10.3Unadjusted C11-C22 Aromatic 

Hydrocarbons

1 1105003MM

" ""mg/l 0.10.2Total Petroleum Hydrocarbons 1 ""

" ""mg/l 0.10.3Unadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes

Prepared by method SW846 3510C

" ""µg/l 1.006.4491-20-3 Naphthalene 1 ""

" ""µg/l 1.002.1291-57-6 2-Methylnaphthalene 1 ""

" ""µg/l 1.00BRL208-96-8 Acenaphthylene 1 ""

" ""µg/l 1.0026.383-32-9 Acenaphthene 1 ""

" ""µg/l 1.0024.586-73-7 Fluorene 1 ""

" ""µg/l 1.0022.085-01-8 Phenanthrene 1 ""

" ""µg/l 1.006.91120-12-7 Anthracene 1 ""

" ""µg/l 1.008.98206-44-0 Fluoranthene 1 ""

" ""µg/l 1.006.47129-00-0 Pyrene 1 ""

" ""µg/l 1.001.0556-55-3 Benzo (a) anthracene 1 ""

" ""µg/l 1.002.56218-01-9 Chrysene 1 ""

" ""µg/l 1.00BRL205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/l 1.00BRL207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/l 0.200BRL50-32-8 Benzo (a) pyrene 1 ""

" ""µg/l 0.500BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/l 0.500BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/l 1.00BRL191-24-2 Benzo (g,h,i) perylene 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 67 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 59 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 71 "321-60-8

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 30 of 52



FD-1-031711

Sample Identification
Matrix

17-Mar-11 14:03

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-09

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 1.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

1 1105106eq

" ""µg/l 10.0BRL67-64-1 Acetone 1 ""

" ""µg/l 0.5BRL107-13-1 Acrylonitrile 1 ""

" ""µg/l 1.0BRL71-43-2 Benzene 1 ""

" ""µg/l 1.0BRL108-86-1 Bromobenzene 1 ""

" ""µg/l 1.0BRL74-97-5 Bromochloromethane 1 ""

" ""µg/l 0.5BRL75-27-4 Bromodichloromethane 1 ""

" ""µg/l 1.0BRL75-25-2 Bromoform 1 ""

" ""µg/l 2.0BRL74-83-9 Bromomethane 1 ""

" ""µg/l 10.0BRL78-93-3 2-Butanone (MEK) 1 ""

" ""µg/l 1.0BRL104-51-8 n-Butylbenzene 1 ""

" ""µg/l 1.0BRL135-98-8 sec-Butylbenzene 1 ""

" ""µg/l 1.0BRL98-06-6 tert-Butylbenzene 1 ""

" ""µg/l 2.0BRL75-15-0 Carbon disulfide 1 ""

" ""µg/l 1.0BRL56-23-5 Carbon tetrachloride 1 ""

" ""µg/l 1.0BRL108-90-7 Chlorobenzene 1 ""

" ""µg/l 2.0BRL75-00-3 Chloroethane 1 ""

" ""µg/l 1.0BRL67-66-3 Chloroform 1 ""

" ""µg/l 2.0BRL74-87-3 Chloromethane 1 ""

" ""µg/l 1.0BRL95-49-8 2-Chlorotoluene 1 ""

" ""µg/l 1.0BRL106-43-4 4-Chlorotoluene 1 ""

" ""µg/l 2.0BRL96-12-8 1,2-Dibromo-3-chloropropane 1 ""

" ""µg/l 0.5BRL124-48-1 Dibromochloromethane 1 ""

" ""µg/l 0.5BRL106-93-4 1,2-Dibromoethane (EDB) 1 ""

" ""µg/l 1.0BRL74-95-3 Dibromomethane 1 ""

" ""µg/l 1.0BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 2.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 1 ""

" ""µg/l 1.0BRL75-34-3 1,1-Dichloroethane 1 ""

" ""µg/l 1.0BRL107-06-2 1,2-Dichloroethane 1 ""

" ""µg/l 1.0BRL75-35-4 1,1-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-59-2 cis-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-60-5 trans-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL78-87-5 1,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL142-28-9 1,3-Dichloropropane 1 ""

" ""µg/l 1.0BRL594-20-7 2,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL563-58-6 1,1-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-01-5 cis-1,3-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-02-6 trans-1,3-Dichloropropene 1 ""

" ""µg/l 1.0BRL100-41-4 Ethylbenzene 1 ""

" ""µg/l 0.5BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 10.0BRL591-78-6 2-Hexanone (MBK) 1 ""

" ""µg/l 1.0BRL98-82-8 Isopropylbenzene 1 ""
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FD-1-031711

Sample Identification
Matrix

17-Mar-11 14:03

Collection Date/Time Received

18-Mar-11

Client Project #

11-1395 Ground Water
SB25934-09

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260C 24-Mar-1124-Mar-11µg/l 1.0BRL99-87-6 4-Isopropyltoluene 1 1105106eq

" ""µg/l 1.0BRL1634-04-4 Methyl tert-butyl ether 1 ""

" ""µg/l 10.0BRL108-10-1 4-Methyl-2-pentanone (MIBK) 1 ""

" ""µg/l 2.0BRL75-09-2 Methylene chloride 1 ""

" ""µg/l 1.09.891-20-3 Naphthalene 1 ""

" ""µg/l 1.0BRL103-65-1 n-Propylbenzene 1 ""

" ""µg/l 1.0BRL100-42-5 Styrene 1 ""

" ""µg/l 1.0BRL630-20-6 1,1,1,2-Tetrachloroethane 1 ""

" ""µg/l 0.5BRL79-34-5 1,1,2,2-Tetrachloroethane 1 ""

" ""µg/l 1.0BRL127-18-4 Tetrachloroethene 1 ""

" ""µg/l 1.0BRL108-88-3 Toluene 1 ""

" ""µg/l 1.0BRL87-61-6 1,2,3-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL108-70-3 1,3,5-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL71-55-6 1,1,1-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-00-5 1,1,2-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-01-6 Trichloroethene 1 ""

" ""µg/l 1.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 1 ""

" ""µg/l 1.0BRL96-18-4 1,2,3-Trichloropropane 1 ""

" ""µg/l 1.0BRL95-63-6 1,2,4-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL108-67-8 1,3,5-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL75-01-4 Vinyl chloride 1 ""

" ""µg/l 2.0BRL179601-23-1 m,p-Xylene 1 ""

" ""µg/l 1.0BRL95-47-6 o-Xylene 1 ""

" ""µg/l 2.0BRL109-99-9 Tetrahydrofuran 1 ""

" ""µg/l 1.0BRL60-29-7 Ethyl ether 1 ""

" ""µg/l 1.0BRL994-05-8 Tert-amyl methyl ether 1 ""

" ""µg/l 1.0BRL637-92-3 Ethyl tert-butyl ether 1 ""

" ""µg/l 1.0BRL108-20-3 Di-isopropyl ether 1 ""

" ""µg/l 10.0BRL75-65-0 Tert-Butanol / butyl alcohol 1 ""

" ""µg/l 20.0BRL123-91-1 1,4-Dioxane 1 ""

" ""µg/l 5.0BRL110-57-6 trans-1,4-Dichloro-2-butene 1 ""

" ""µg/l 400BRL64-17-5 Ethanol 1 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 102 "460-00-4

70-130 % " " ""Toluene-d8 96 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 105 "17060-07-0

70-130 % " " ""Dibromofluoromethane 110 "1868-53-7
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105106 - SW846 5030 Water MS

Blank (1105106-BLK1) Prepared & Analyzed: 24-Mar-11

µg/lBRL1,1,2-Trichlorotrifluoroethane (Freon 113) 1.0

µg/lBRLAcetone 10.0

µg/lBRLAcrylonitrile 0.5

µg/lBRLBenzene 1.0

µg/lBRLBromobenzene 1.0

µg/lBRLBromochloromethane 1.0

µg/lBRLBromodichloromethane 0.5

µg/lBRLBromoform 1.0

µg/lBRLBromomethane 2.0

µg/lBRL2-Butanone (MEK) 10.0

µg/lBRLn-Butylbenzene 1.0

µg/lBRLsec-Butylbenzene 1.0

µg/lBRLtert-Butylbenzene 1.0

µg/lBRLCarbon disulfide 2.0

µg/lBRLCarbon tetrachloride 1.0

µg/lBRLChlorobenzene 1.0

µg/lBRLChloroethane 2.0

µg/lBRLChloroform 1.0

µg/lBRLChloromethane 2.0

µg/lBRL2-Chlorotoluene 1.0

µg/lBRL4-Chlorotoluene 1.0

µg/lBRL1,2-Dibromo-3-chloropropane 2.0

µg/lBRLDibromochloromethane 0.5

µg/lBRL1,2-Dibromoethane (EDB) 0.5

µg/lBRLDibromomethane 1.0

µg/lBRL1,2-Dichlorobenzene 1.0

µg/lBRL1,3-Dichlorobenzene 1.0

µg/lBRL1,4-Dichlorobenzene 1.0

µg/lBRLDichlorodifluoromethane (Freon12) 2.0

µg/lBRL1,1-Dichloroethane 1.0

µg/lBRL1,2-Dichloroethane 1.0

µg/lBRL1,1-Dichloroethene 1.0

µg/lBRLcis-1,2-Dichloroethene 1.0

µg/lBRLtrans-1,2-Dichloroethene 1.0

µg/lBRL1,2-Dichloropropane 1.0

µg/lBRL1,3-Dichloropropane 1.0

µg/lBRL2,2-Dichloropropane 1.0

µg/lBRL1,1-Dichloropropene 1.0

µg/lBRLcis-1,3-Dichloropropene 0.5

µg/lBRLtrans-1,3-Dichloropropene 0.5

µg/lBRLEthylbenzene 1.0

µg/lBRLHexachlorobutadiene 0.5

µg/lBRL2-Hexanone (MBK) 10.0

µg/lBRLIsopropylbenzene 1.0

µg/lBRL4-Isopropyltoluene 1.0

µg/lBRLMethyl tert-butyl ether 1.0

µg/lBRL4-Methyl-2-pentanone (MIBK) 10.0

µg/lBRLMethylene chloride 2.0

µg/lBRLNaphthalene 1.0

µg/lBRLn-Propylbenzene 1.0

µg/lBRLStyrene 1.0

µg/lBRL1,1,1,2-Tetrachloroethane 1.0

 This laboratory report is not valid without an authorized signature on the cover page .
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105106 - SW846 5030 Water MS

Blank (1105106-BLK1) Prepared & Analyzed: 24-Mar-11

µg/lBRL1,1,2,2-Tetrachloroethane 0.5

µg/lBRLTetrachloroethene 1.0

µg/lBRLToluene 1.0

µg/lBRL1,2,3-Trichlorobenzene 1.0

µg/lBRL1,2,4-Trichlorobenzene 1.0

µg/lBRL1,3,5-Trichlorobenzene 1.0

µg/lBRL1,1,1-Trichloroethane 1.0

µg/lBRL1,1,2-Trichloroethane 1.0

µg/lBRLTrichloroethene 1.0

µg/lBRLTrichlorofluoromethane (Freon 11) 1.0

µg/lBRL1,2,3-Trichloropropane 1.0

µg/lBRL1,2,4-Trimethylbenzene 1.0

µg/lBRL1,3,5-Trimethylbenzene 1.0

µg/lBRLVinyl chloride 1.0

µg/lBRLm,p-Xylene 2.0

µg/lBRLo-Xylene 1.0

µg/lBRLTetrahydrofuran 2.0

µg/lBRLEthyl ether 1.0

µg/lBRLTert-amyl methyl ether 1.0

µg/lBRLEthyl tert-butyl ether 1.0

µg/lBRLDi-isopropyl ether 1.0

µg/lBRLTert-Butanol / butyl alcohol 10.0

µg/lBRL1,4-Dioxane 20.0

µg/lBRLtrans-1,4-Dichloro-2-butene 5.0

µg/lBRLEthanol 400

30.0 70-130Surrogate: 4-Bromofluorobenzene 29.9 µg/l 100

30.0 70-130Surrogate: Toluene-d8 29.5 µg/l 98

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 34.1 µg/l 114

30.0 70-130Surrogate: Dibromofluoromethane 33.5 µg/l 112

LCS (1105106-BS1) Prepared & Analyzed: 24-Mar-11

20.0 70-130µg/l25.2 1261,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/l27.0 135Acetone

20.0 70-130µg/l25.3 126Acrylonitrile

20.0 70-130µg/l20.2 101Benzene

20.0 70-130µg/l19.8 99Bromobenzene

20.0 70-130µg/l23.1 116Bromochloromethane

20.0 70-130µg/l21.9 109Bromodichloromethane

20.0 70-130µg/l19.8 99Bromoform

20.0 70-130µg/l27.2 136Bromomethane

20.0 70-130µg/l24.5 1222-Butanone (MEK)

20.0 70-130µg/l20.9 104n-Butylbenzene

20.0 70-130µg/l20.2 101sec-Butylbenzene

20.0 70-130µg/l20.6 103tert-Butylbenzene

20.0 70-130µg/l23.9 119Carbon disulfide

20.0 70-130µg/l18.6 93Carbon tetrachloride

20.0 70-130µg/l19.9 100Chlorobenzene

20.0 70-130µg/l23.1 115Chloroethane

20.0 70-130µg/l23.4 117Chloroform

20.0 70-130µg/l22.6 113Chloromethane

20.0 70-130µg/l20.3 1012-Chlorotoluene

20.0 70-130µg/l20.1 1004-Chlorotoluene
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Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105106 - SW846 5030 Water MS

LCS (1105106-BS1) Prepared & Analyzed: 24-Mar-11

20.0 70-130µg/l18.1 901,2-Dibromo-3-chloropropane

20.0 70-130µg/l20.9 105Dibromochloromethane

20.0 70-130µg/l21.2 1061,2-Dibromoethane (EDB)

20.0 70-130µg/l22.8 114Dibromomethane

20.0 70-130µg/l20.0 1001,2-Dichlorobenzene

20.0 70-130µg/l19.6 981,3-Dichlorobenzene

20.0 70-130µg/l19.4 971,4-Dichlorobenzene

20.0 70-130µg/l24.4 122Dichlorodifluoromethane (Freon12)

20.0 70-130µg/l24.1 1211,1-Dichloroethane

20.0 70-130µg/l23.2 1161,2-Dichloroethane

20.0 70-130µg/l23.7 1191,1-Dichloroethene

20.0 70-130µg/l23.9 120cis-1,2-Dichloroethene

20.0 70-130µg/l23.6 118trans-1,2-Dichloroethene

20.0 70-130µg/l20.9 1041,2-Dichloropropane

20.0 70-130µg/l21.2 1061,3-Dichloropropane

20.0 70-130µg/l17.3 872,2-Dichloropropane

20.0 70-130µg/l21.4 1071,1-Dichloropropene

20.0 70-130µg/l18.7 94cis-1,3-Dichloropropene

20.0 70-130µg/l17.4 87trans-1,3-Dichloropropene

20.0 70-130µg/l20.4 102Ethylbenzene

20.0 70-130µg/l19.7 99Hexachlorobutadiene

20.0 70-130µg/l21.3 1072-Hexanone (MBK)

20.0 70-130µg/l20.3 102Isopropylbenzene

20.0 70-130µg/l21.1 1054-Isopropyltoluene

20.0 70-130µg/l24.5 122Methyl tert-butyl ether

20.0 70-130µg/l22.7 1144-Methyl-2-pentanone (MIBK)

20.0 70-130µg/l21.7 109Methylene chloride

20.0 70-130µg/l21.8 109Naphthalene

20.0 70-130µg/l20.6 103n-Propylbenzene

20.0 70-130µg/l18.6 93Styrene

20.0 70-130µg/l18.0 901,1,1,2-Tetrachloroethane

20.0 70-130µg/l21.9 1091,1,2,2-Tetrachloroethane

20.0 70-130µg/l20.8 104Tetrachloroethene

20.0 70-130µg/l20.4 102Toluene

20.0 70-130µg/l21.0 1051,2,3-Trichlorobenzene

20.0 70-130µg/l20.3 1011,2,4-Trichlorobenzene

20.0 70-130µg/l19.8 991,3,5-Trichlorobenzene

20.0 70-130µg/l21.1 1061,1,1-Trichloroethane

20.0 70-130µg/l21.3 1071,1,2-Trichloroethane

20.0 70-130µg/l21.5 107Trichloroethene

20.0 70-130µg/l26.0 130Trichlorofluoromethane (Freon 11)

20.0 70-130µg/l21.6 1081,2,3-Trichloropropane

20.0 70-130µg/l21.4 1071,2,4-Trimethylbenzene

20.0 70-130µg/l20.9 1041,3,5-Trimethylbenzene

20.0 70-130µg/l25.7 128Vinyl chloride

40.0 70-130µg/l39.3 98m,p-Xylene

20.0 70-130µg/l19.6 98o-Xylene

20.0 70-130µg/l20.9 105Tetrahydrofuran

20.0 70-130µg/l22.3 112Ethyl ether

20.0 70-130µg/l19.6 98Tert-amyl methyl ether

20.0 70-130µg/l22.7 114Ethyl tert-butyl ether

20.0 70-130µg/l24.4 122Di-isopropyl ether
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Batch 1105106 - SW846 5030 Water MS

LCS (1105106-BS1) Prepared & Analyzed: 24-Mar-11

200 70-130µg/l211 106Tert-Butanol / butyl alcohol

200 70-130µg/l201 1001,4-Dioxane

20.0 70-130µg/l17.4 87trans-1,4-Dichloro-2-butene

400 70-130µg/l472 118Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.2 µg/l 101

30.0 70-130Surrogate: Toluene-d8 30.3 µg/l 101

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 34.7 µg/l 116

30.0 70-130Surrogate: Dibromofluoromethane 35.3 µg/l 118

LCS Dup (1105106-BSD1) Prepared & Analyzed: 24-Mar-11

20.0 2570-130 4µg/l24.2 1211,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 5070-130 4µg/l26.0 130Acetone

20.0 2570-130 1µg/l24.9 125Acrylonitrile

20.0 2570-130 2µg/l20.5 102Benzene

20.0 2570-130 2µg/l20.1 100Bromobenzene

20.0 2570-130 0.5µg/l23.2 116Bromochloromethane

20.0 2570-130 8µg/l23.6 118Bromodichloromethane

20.0 2570-130 13µg/l22.5 113Bromoform

20.0 5070-130 4µg/l28.2 141Bromomethane

20.0 5070-130 10µg/l27.1 1362-Butanone (MEK)

20.0 2570-130 5µg/l19.8 99n-Butylbenzene

20.0 2570-130 1µg/l20.5 103sec-Butylbenzene

20.0 2570-130 2µg/l21.1 105tert-Butylbenzene

20.0 2570-130 1µg/l23.6 118Carbon disulfide

20.0 2570-130 0.6µg/l18.7 94Carbon tetrachloride

20.0 2570-130 2µg/l20.3 101Chlorobenzene

20.0 5070-130 2µg/l22.7 113Chloroethane

20.0 2570-130 0µg/l23.4 117Chloroform

20.0 2570-130 4µg/l21.6 108Chloromethane

20.0 2570-130 5µg/l21.2 1062-Chlorotoluene

20.0 2570-130 3µg/l20.6 1034-Chlorotoluene

20.0 2570-130 4µg/l17.4 871,2-Dibromo-3-chloropropane

20.0 5070-130 2µg/l20.4 102Dibromochloromethane

20.0 2570-130 0.1µg/l21.2 1061,2-Dibromoethane (EDB)

20.0 2570-130 0.3µg/l22.9 114Dibromomethane

20.0 2570-130 2µg/l19.5 981,2-Dichlorobenzene

20.0 2570-130 7µg/l21.0 1051,3-Dichlorobenzene

20.0 2570-130 1µg/l19.2 961,4-Dichlorobenzene

20.0 5070-130 5µg/l23.1 116Dichlorodifluoromethane (Freon12)

20.0 2570-130 4µg/l23.2 1161,1-Dichloroethane

20.0 2570-130 1µg/l22.8 1141,2-Dichloroethane

20.0 2570-130 2µg/l23.3 1161,1-Dichloroethene

20.0 2570-130 4µg/l23.0 115cis-1,2-Dichloroethene

20.0 2570-130 2µg/l24.0 120trans-1,2-Dichloroethene

20.0 2570-130 2µg/l20.4 1021,2-Dichloropropane

20.0 2570-130 3µg/l21.9 1091,3-Dichloropropane

20.0 2570-130 2µg/l17.0 852,2-Dichloropropane

20.0 2570-130 0.7µg/l21.5 1081,1-Dichloropropene

20.0 2570-130 0.5µg/l18.8 94cis-1,3-Dichloropropene

20.0 2570-130 0.06µg/l17.4 87trans-1,3-Dichloropropene

20.0 2570-130 2µg/l20.9 104Ethylbenzene

20.0 5070-130 0µg/l19.7 99Hexachlorobutadiene

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 36 of 52



Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105106 - SW846 5030 Water MS

LCS Dup (1105106-BSD1) Prepared & Analyzed: 24-Mar-11

20.0 2570-130 2µg/l21.7 1092-Hexanone (MBK)

20.0 2570-130 2µg/l20.7 103Isopropylbenzene

20.0 2570-130 6µg/l19.9 1004-Isopropyltoluene

20.0 2570-130 0.4µg/l24.4 122Methyl tert-butyl ether

20.0 5070-130 3µg/l22.1 1114-Methyl-2-pentanone (MIBK)

20.0 2570-130 4µg/l22.6 113Methylene chloride

20.0 2570-130 3µg/l22.6 113Naphthalene

20.0 2570-130 2µg/l21.0 105n-Propylbenzene

20.0 2570-130 10µg/l20.5 103Styrene

20.0 2570-130 6µg/l19.2 961,1,1,2-Tetrachloroethane

20.0 2570-130 7µg/l23.4 1171,1,2,2-Tetrachloroethane

20.0 2570-130 1µg/l20.5 103Tetrachloroethene

20.0 2570-130 3µg/l19.9 100Toluene

20.0 2570-130 0.3µg/l21.1 1051,2,3-Trichlorobenzene

20.0 2570-130 1µg/l20.5 1031,2,4-Trichlorobenzene

20.0 2570-130 7µg/l18.5 921,3,5-Trichlorobenzene

20.0 2570-130 6µg/l20.0 1001,1,1-Trichloroethane

20.0 2570-130 2µg/l21.9 1091,1,2-Trichloroethane

20.0 2570-130 3µg/l20.8 104Trichloroethene

20.0 5070-130 3µg/l25.2 126Trichlorofluoromethane (Freon 11)

20.0 2570-130 3µg/l22.1 1111,2,3-Trichloropropane

20.0 2570-130 0µg/l21.4 1071,2,4-Trimethylbenzene

20.0 2570-130 0.2µg/l20.9 1041,3,5-Trimethylbenzene

20.0 2570-130 1µg/l26.0 130Vinyl chloride

40.0 2570-130 3µg/l40.3 101m,p-Xylene

20.0 2570-130 6µg/l20.8 104o-Xylene

20.0 2570-130 3µg/l21.6 108Tetrahydrofuran

20.0 5070-130 2µg/l22.8 114Ethyl ether

20.0 2570-130 0.6µg/l19.7 98Tert-amyl methyl ether

20.0 2570-130 1µg/l23.0 115Ethyl tert-butyl ether

20.0 2570-130 1µg/l24.7 124Di-isopropyl ether

200 2570-130 2µg/l216 108Tert-Butanol / butyl alcohol

200 2570-130 1µg/l199 991,4-Dioxane

20.0 2570-130 13µg/l19.8 99trans-1,4-Dichloro-2-butene

400 3070-130 10µg/l520 130Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.2 µg/l 101

30.0 70-130Surrogate: Toluene-d8 29.9 µg/l 100

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 34.4 µg/l 115

30.0 70-130Surrogate: Dibromofluoromethane 36.8 µg/l 123

Matrix Spike (1105106-MS1) Prepared & Analyzed: 24-Mar-11Source: SB25934-03

20.0 70-130µg/l BRL15.0 751,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/lQM7 BRL55.7 279Acetone

20.0 70-130µg/lQM7 BRL27.8 139Acrylonitrile

20.0 70-130µg/l BRL18.5 93Benzene

20.0 70-130µg/l BRL21.6 108Bromobenzene

20.0 70-130µg/l BRL23.1 115Bromochloromethane

20.0 70-130µg/l BRL23.5 118Bromodichloromethane

20.0 70-130µg/l BRL20.0 100Bromoform

20.0 70-130µg/l BRL16.7 84Bromomethane

20.0 70-130µg/l BRL24.7 1242-Butanone (MEK)

20.0 70-130µg/l BRL19.6 98n-Butylbenzene
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Batch 1105106 - SW846 5030 Water MS

Matrix Spike (1105106-MS1) Prepared & Analyzed: 24-Mar-11Source: SB25934-03

20.0 70-130µg/l BRL18.4 92sec-Butylbenzene

20.0 70-130µg/l BRL19.3 97tert-Butylbenzene

20.0 70-130µg/lQM7 BRL8.5 43Carbon disulfide

20.0 70-130µg/lQM7 BRL13.1 66Carbon tetrachloride

20.0 70-130µg/l BRL19.6 98Chlorobenzene

20.0 70-130µg/l BRL17.5 88Chloroethane

20.0 70-130µg/l BRL22.6 113Chloroform

20.0 70-130µg/lQM7 BRL11.5 58Chloromethane

20.0 70-130µg/l BRL20.2 1012-Chlorotoluene

20.0 70-130µg/l BRL20.5 1024-Chlorotoluene

20.0 70-130µg/l BRL14.0 701,2-Dibromo-3-chloropropane

20.0 70-130µg/l BRL20.4 102Dibromochloromethane

20.0 70-130µg/l BRL21.5 1071,2-Dibromoethane (EDB)

20.0 70-130µg/l BRL23.5 118Dibromomethane

20.0 70-130µg/l BRL20.6 1031,2-Dichlorobenzene

20.0 70-130µg/l BRL20.8 1041,3-Dichlorobenzene

20.0 70-130µg/l BRL20.0 1001,4-Dichlorobenzene

20.0 70-130µg/lQM7 BRL12.0 60Dichlorodifluoromethane (Freon12)

20.0 70-130µg/l BRL22.6 1131,1-Dichloroethane

20.0 70-130µg/l BRL22.6 1131,2-Dichloroethane

20.0 70-130µg/l BRL16.1 801,1-Dichloroethene

20.0 70-130µg/l BRL22.3 112cis-1,2-Dichloroethene

20.0 70-130µg/l BRL18.0 90trans-1,2-Dichloroethene

20.0 70-130µg/l BRL21.3 1061,2-Dichloropropane

20.0 70-130µg/l BRL23.3 1161,3-Dichloropropane

20.0 70-130µg/l BRL15.2 762,2-Dichloropropane

20.0 70-130µg/l BRL16.0 801,1-Dichloropropene

20.0 70-130µg/l BRL19.2 96cis-1,3-Dichloropropene

20.0 70-130µg/l BRL17.2 86trans-1,3-Dichloropropene

20.0 70-130µg/l BRL18.4 92Ethylbenzene

20.0 70-130µg/l BRL20.9 105Hexachlorobutadiene

20.0 70-130µg/l BRL24.9 1252-Hexanone (MBK)

20.0 70-130µg/l BRL18.1 90Isopropylbenzene

20.0 70-130µg/l BRL18.9 944-Isopropyltoluene

20.0 70-130µg/l BRL25.4 127Methyl tert-butyl ether

20.0 70-130µg/lQM7 BRL27.2 1364-Methyl-2-pentanone (MIBK)

20.0 70-130µg/l BRL21.4 107Methylene chloride

20.0 70-130µg/lQM7 9.036.2 136Naphthalene

20.0 70-130µg/l BRL19.3 96n-Propylbenzene

20.0 70-130µg/l BRL20.2 101Styrene

20.0 70-130µg/l BRL17.1 861,1,1,2-Tetrachloroethane

20.0 70-130µg/l BRL23.1 1161,1,2,2-Tetrachloroethane

20.0 70-130µg/l BRL17.7 88Tetrachloroethene

20.0 70-130µg/l BRL19.0 95Toluene

20.0 70-130µg/l BRL23.0 1151,2,3-Trichlorobenzene

20.0 70-130µg/l BRL23.4 1171,2,4-Trichlorobenzene

20.0 70-130µg/l BRL20.8 1041,3,5-Trichlorobenzene

20.0 70-130µg/l BRL16.2 811,1,1-Trichloroethane

20.0 70-130µg/l BRL23.5 1181,1,2-Trichloroethane

20.0 70-130µg/l BRL19.5 98Trichloroethene

20.0 70-130µg/l BRL15.6 78Trichlorofluoromethane (Freon 11)

20.0 70-130µg/l BRL21.8 1091,2,3-Trichloropropane
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Batch 1105106 - SW846 5030 Water MS

Matrix Spike (1105106-MS1) Prepared & Analyzed: 24-Mar-11Source: SB25934-03

20.0 70-130µg/l BRL21.0 1051,2,4-Trimethylbenzene

20.0 70-130µg/l BRL20.2 1011,3,5-Trimethylbenzene

20.0 70-130µg/l BRL14.9 74Vinyl chloride

40.0 70-130µg/l BRL37.2 93m,p-Xylene

20.0 70-130µg/l BRL19.1 95o-Xylene

20.0 70-130µg/l BRL19.2 96Tetrahydrofuran

20.0 70-130µg/l BRL21.7 109Ethyl ether

20.0 70-130µg/l BRL20.2 101Tert-amyl methyl ether

20.0 70-130µg/l BRL23.9 120Ethyl tert-butyl ether

20.0 70-130µg/l BRL25.7 129Di-isopropyl ether

200 70-130µg/l BRL212 106Tert-Butanol / butyl alcohol

200 70-130µg/lQM7 BRL280 1401,4-Dioxane

20.0 70-130µg/l BRL19.9 99trans-1,4-Dichloro-2-butene

400 70-130µg/lQM7 BRL554 139Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.7 µg/l 102

30.0 70-130Surrogate: Toluene-d8 30.9 µg/l 103

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 38.2 µg/l 127

30.0 70-130Surrogate: Dibromofluoromethane 38.2 µg/l 127

Matrix Spike Dup (1105106-MSD1) Prepared & Analyzed: 24-Mar-11Source: SB25934-03

20.0 3070-130 47µg/lQR2 BRL24.2 1211,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 3070-130 79µg/lQR5 BRL24.2 121Acetone

20.0 3070-130 26µg/l BRL21.5 107Acrylonitrile

20.0 3070-130 3µg/l BRL17.9 90Benzene

20.0 3070-130 8µg/l BRL19.9 100Bromobenzene

20.0 3070-130 18µg/l BRL19.3 96Bromochloromethane

20.0 3070-130 17µg/l BRL19.9 99Bromodichloromethane

20.0 3070-130 16µg/l BRL17.0 85Bromoform

20.0 3070-130 4µg/l BRL17.3 87Bromomethane

20.0 3070-130 24µg/l BRL19.4 972-Butanone (MEK)

20.0 3070-130 18µg/l BRL23.6 118n-Butylbenzene

20.0 3070-130 17µg/l BRL21.8 109sec-Butylbenzene

20.0 3070-130 11µg/l BRL21.5 108tert-Butylbenzene

20.0 3070-130 25µg/lQM7 BRL10.9 55Carbon disulfide

20.0 3070-130 26µg/l BRL17.0 85Carbon tetrachloride

20.0 3070-130 1µg/l BRL19.4 97Chlorobenzene

20.0 3070-130 6µg/l BRL18.6 93Chloroethane

20.0 3070-130 5µg/l BRL21.6 108Chloroform

20.0 3070-130 3µg/lQM7 BRL11.8 59Chloromethane

20.0 3070-130 1µg/l BRL20.5 1022-Chlorotoluene

20.0 3070-130 2µg/l BRL21.0 1054-Chlorotoluene

20.0 3070-130 2µg/lQM7 BRL13.8 691,2-Dibromo-3-chloropropane

20.0 3070-130 9µg/l BRL18.6 93Dibromochloromethane

20.0 3070-130 20µg/l BRL17.5 881,2-Dibromoethane (EDB)

20.0 3070-130 25µg/l BRL18.3 91Dibromomethane

20.0 3070-130 7µg/l BRL19.2 961,2-Dichlorobenzene

20.0 3070-130 2µg/l BRL20.4 1021,3-Dichlorobenzene

20.0 3070-130 1µg/l BRL19.8 991,4-Dichlorobenzene

20.0 3070-130 43µg/lQR5 BRL18.6 93Dichlorodifluoromethane (Freon12)

20.0 3070-130 5µg/l BRL21.4 1071,1-Dichloroethane

20.0 3070-130 21µg/l BRL18.4 921,2-Dichloroethane

20.0 3070-130 17µg/l BRL19.1 951,1-Dichloroethene
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Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105106 - SW846 5030 Water MS

Matrix Spike Dup (1105106-MSD1) Prepared & Analyzed: 24-Mar-11Source: SB25934-03

20.0 3070-130 8µg/l BRL20.7 103cis-1,2-Dichloroethene

20.0 3070-130 2µg/l BRL18.5 92trans-1,2-Dichloroethene

20.0 3070-130 11µg/l BRL19.0 951,2-Dichloropropane

20.0 3070-130 23µg/l BRL18.6 931,3-Dichloropropane

20.0 3070-130 19µg/l BRL18.4 922,2-Dichloropropane

20.0 3070-130 17µg/l BRL19.0 951,1-Dichloropropene

20.0 3070-130 12µg/l BRL17.0 85cis-1,3-Dichloropropene

20.0 3070-130 12µg/l BRL15.3 76trans-1,3-Dichloropropene

20.0 3070-130 11µg/l BRL20.6 103Ethylbenzene

20.0 3070-130 4µg/l BRL21.7 108Hexachlorobutadiene

20.0 3070-130 30µg/l BRL18.4 922-Hexanone (MBK)

20.0 3070-130 16µg/l BRL21.2 106Isopropylbenzene

20.0 3070-130 18µg/l BRL22.5 1134-Isopropyltoluene

20.0 3070-130 22µg/l BRL20.3 101Methyl tert-butyl ether

20.0 3070-130 63µg/lQR5 BRL14.2 714-Methyl-2-pentanone (MIBK)

20.0 3070-130 15µg/l BRL18.4 92Methylene chloride

20.0 3070-130 28µg/l 9.029.4 102Naphthalene

20.0 3070-130 14µg/l BRL22.2 111n-Propylbenzene

20.0 3070-130 8µg/l BRL18.7 94Styrene

20.0 3070-130 2µg/l BRL17.5 881,1,1,2-Tetrachloroethane

20.0 3070-130 17µg/l BRL19.5 971,1,2,2-Tetrachloroethane

20.0 3070-130 11µg/l BRL19.7 98Tetrachloroethene

20.0 3070-130 4µg/l BRL18.2 91Toluene

20.0 3070-130 23µg/l BRL18.3 921,2,3-Trichlorobenzene

20.0 3070-130 19µg/l BRL19.3 971,2,4-Trichlorobenzene

20.0 3070-130 4µg/l BRL20.0 1001,3,5-Trichlorobenzene

20.0 3070-130 20µg/l BRL19.8 991,1,1-Trichloroethane

20.0 3070-130 22µg/l BRL18.8 941,1,2-Trichloroethane

20.0 3070-130 0.4µg/l BRL19.4 97Trichloroethene

20.0 3070-130 33µg/lQR2 BRL21.7 109Trichlorofluoromethane (Freon 11)

20.0 3070-130 13µg/l BRL19.1 951,2,3-Trichloropropane

20.0 3070-130 4µg/l BRL21.9 1101,2,4-Trimethylbenzene

20.0 3070-130 6µg/l BRL21.5 1071,3,5-Trimethylbenzene

20.0 3070-130 17µg/l BRL17.6 88Vinyl chloride

40.0 3070-130 7µg/l BRL40.0 100m,p-Xylene

20.0 3070-130 6µg/l BRL20.3 101o-Xylene

20.0 3070-130 11µg/l BRL17.2 86Tetrahydrofuran

20.0 3070-130 23µg/l BRL17.2 86Ethyl ether

20.0 3070-130 19µg/l BRL16.7 84Tert-amyl methyl ether

20.0 3070-130 15µg/l BRL20.5 103Ethyl tert-butyl ether

20.0 3070-130 18µg/l BRL21.5 108Di-isopropyl ether

200 3070-130 18µg/l BRL176 88Tert-Butanol / butyl alcohol

200 3070-130 47µg/lQR5 BRL173 861,4-Dioxane

20.0 3070-130 16µg/l BRL16.9 85trans-1,4-Dichloro-2-butene

400 3070-130 37µg/lQR5 BRL382 95Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.5 µg/l 102

30.0 70-130Surrogate: Toluene-d8 29.9 µg/l 100

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 32.0 µg/l 106

30.0 70-130Surrogate: Dibromofluoromethane 34.6 µg/l 115

Batch 1105196 - SW846 5030 Water MS

Blank (1105196-BLK1) Prepared & Analyzed: 25-Mar-11
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105196 - SW846 5030 Water MS

Blank (1105196-BLK1) Prepared & Analyzed: 25-Mar-11

µg/lBRL1,1,2-Trichlorotrifluoroethane (Freon 113) 1.0

µg/lBRLAcetone 10.0

µg/lBRLAcrylonitrile 0.5

µg/lBRLBenzene 1.0

µg/lBRLBromobenzene 1.0

µg/lBRLBromochloromethane 1.0

µg/lBRLBromodichloromethane 0.5

µg/lBRLBromoform 1.0

µg/lBRLBromomethane 2.0

µg/lBRL2-Butanone (MEK) 10.0

µg/lBRLn-Butylbenzene 1.0

µg/lBRLsec-Butylbenzene 1.0

µg/lBRLtert-Butylbenzene 1.0

µg/lBRLCarbon disulfide 2.0

µg/lBRLCarbon tetrachloride 1.0

µg/lBRLChlorobenzene 1.0

µg/lBRLChloroethane 2.0

µg/lBRLChloroform 1.0

µg/lBRLChloromethane 2.0

µg/lBRL2-Chlorotoluene 1.0

µg/lBRL4-Chlorotoluene 1.0

µg/lBRL1,2-Dibromo-3-chloropropane 2.0

µg/lBRLDibromochloromethane 0.5

µg/lBRL1,2-Dibromoethane (EDB) 0.5

µg/lBRLDibromomethane 1.0

µg/lBRL1,2-Dichlorobenzene 1.0

µg/lBRL1,3-Dichlorobenzene 1.0

µg/lBRL1,4-Dichlorobenzene 1.0

µg/lBRLDichlorodifluoromethane (Freon12) 2.0

µg/lBRL1,1-Dichloroethane 1.0

µg/lBRL1,2-Dichloroethane 1.0

µg/lBRL1,1-Dichloroethene 1.0

µg/lBRLcis-1,2-Dichloroethene 1.0

µg/lBRLtrans-1,2-Dichloroethene 1.0

µg/lBRL1,2-Dichloropropane 1.0

µg/lBRL1,3-Dichloropropane 1.0

µg/lBRL2,2-Dichloropropane 1.0

µg/lBRL1,1-Dichloropropene 1.0

µg/lBRLcis-1,3-Dichloropropene 0.5

µg/lBRLtrans-1,3-Dichloropropene 0.5

µg/lBRLEthylbenzene 1.0

µg/lBRLHexachlorobutadiene 0.5

µg/lBRL2-Hexanone (MBK) 10.0

µg/lBRLIsopropylbenzene 1.0

µg/lBRL4-Isopropyltoluene 1.0

µg/lBRLMethyl tert-butyl ether 1.0

µg/lBRL4-Methyl-2-pentanone (MIBK) 10.0

µg/lBRLMethylene chloride 2.0

µg/lBRLNaphthalene 1.0

µg/lBRLn-Propylbenzene 1.0

µg/lBRLStyrene 1.0

µg/lBRL1,1,1,2-Tetrachloroethane 1.0
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105196 - SW846 5030 Water MS

Blank (1105196-BLK1) Prepared & Analyzed: 25-Mar-11

µg/lBRL1,1,2,2-Tetrachloroethane 0.5

µg/lBRLTetrachloroethene 1.0

µg/lBRLToluene 1.0

µg/lBRL1,2,3-Trichlorobenzene 1.0

µg/lBRL1,2,4-Trichlorobenzene 1.0

µg/lBRL1,3,5-Trichlorobenzene 1.0

µg/lBRL1,1,1-Trichloroethane 1.0

µg/lBRL1,1,2-Trichloroethane 1.0

µg/lBRLTrichloroethene 1.0

µg/lBRLTrichlorofluoromethane (Freon 11) 1.0

µg/lBRL1,2,3-Trichloropropane 1.0

µg/lBRL1,2,4-Trimethylbenzene 1.0

µg/lBRL1,3,5-Trimethylbenzene 1.0

µg/lBRLVinyl chloride 1.0

µg/lBRLm,p-Xylene 2.0

µg/lBRLo-Xylene 1.0

µg/lBRLTetrahydrofuran 2.0

µg/lBRLEthyl ether 1.0

µg/lBRLTert-amyl methyl ether 1.0

µg/lBRLEthyl tert-butyl ether 1.0

µg/lBRLDi-isopropyl ether 1.0

µg/lBRLTert-Butanol / butyl alcohol 10.0

µg/lBRL1,4-Dioxane 20.0

µg/lBRLtrans-1,4-Dichloro-2-butene 5.0

µg/lBRLEthanol 400

50.0 70-130Surrogate: 4-Bromofluorobenzene 46.7 µg/l 93

50.0 70-130Surrogate: Toluene-d8 50.6 µg/l 101

50.0 70-130Surrogate: 1,2-Dichloroethane-d4 56.7 µg/l 113

50.0 70-130Surrogate: Dibromofluoromethane 52.6 µg/l 105

LCS (1105196-BS1) Prepared & Analyzed: 25-Mar-11

20.0 70-130µg/l19.1 961,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/l23.5 117Acetone

20.0 70-130µg/l24.3 121Acrylonitrile

20.0 70-130µg/l19.4 97Benzene

20.0 70-130µg/l19.5 97Bromobenzene

20.0 70-130µg/l19.2 96Bromochloromethane

20.0 70-130µg/l21.6 108Bromodichloromethane

20.0 70-130µg/l22.0 110Bromoform

20.0 70-130µg/l25.0 125Bromomethane

20.0 70-130µg/l16.8 842-Butanone (MEK)

20.0 70-130µg/l20.6 103n-Butylbenzene

20.0 70-130µg/l22.1 110sec-Butylbenzene

20.0 70-130µg/l22.4 112tert-Butylbenzene

20.0 70-130µg/l21.6 108Carbon disulfide

20.0 70-130µg/l21.1 105Carbon tetrachloride

20.0 70-130µg/l19.5 98Chlorobenzene

20.0 70-130µg/l21.2 106Chloroethane

20.0 70-130µg/l20.3 102Chloroform

20.0 70-130µg/l29.3 146Chloromethane

20.0 70-130µg/l23.0 1152-Chlorotoluene

20.0 70-130µg/l21.6 1084-Chlorotoluene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105196 - SW846 5030 Water MS

LCS (1105196-BS1) Prepared & Analyzed: 25-Mar-11

20.0 70-130µg/l21.9 1101,2-Dibromo-3-chloropropane

20.0 70-130µg/l22.2 111Dibromochloromethane

20.0 70-130µg/l19.9 991,2-Dibromoethane (EDB)

20.0 70-130µg/l18.8 94Dibromomethane

20.0 70-130µg/l19.8 991,2-Dichlorobenzene

20.0 70-130µg/l19.7 981,3-Dichlorobenzene

20.0 70-130µg/l18.2 911,4-Dichlorobenzene

20.0 70-130µg/l20.1 100Dichlorodifluoromethane (Freon12)

20.0 70-130µg/l20.4 1021,1-Dichloroethane

20.0 70-130µg/l20.7 1031,2-Dichloroethane

20.0 70-130µg/l20.5 1021,1-Dichloroethene

20.0 70-130µg/l20.3 101cis-1,2-Dichloroethene

20.0 70-130µg/l19.6 98trans-1,2-Dichloroethene

20.0 70-130µg/l19.0 951,2-Dichloropropane

20.0 70-130µg/l19.6 981,3-Dichloropropane

20.0 70-130µg/l19.7 982,2-Dichloropropane

20.0 70-130µg/l19.0 951,1-Dichloropropene

20.0 70-130µg/l20.3 101cis-1,3-Dichloropropene

20.0 70-130µg/l21.2 106trans-1,3-Dichloropropene

20.0 70-130µg/l20.7 103Ethylbenzene

20.0 70-130µg/l17.6 88Hexachlorobutadiene

20.0 70-130µg/l21.8 1092-Hexanone (MBK)

20.0 70-130µg/l20.6 103Isopropylbenzene

20.0 70-130µg/l19.8 994-Isopropyltoluene

20.0 70-130µg/l16.7 84Methyl tert-butyl ether

20.0 70-130µg/l22.0 1104-Methyl-2-pentanone (MIBK)

20.0 70-130µg/l23.8 119Methylene chloride

20.0 70-130µg/l25.4 127Naphthalene

20.0 70-130µg/l21.6 108n-Propylbenzene

20.0 70-130µg/l21.6 108Styrene

20.0 70-130µg/l21.3 1071,1,1,2-Tetrachloroethane

20.0 70-130µg/l19.7 991,1,2,2-Tetrachloroethane

20.0 70-130µg/l17.8 89Tetrachloroethene

20.0 70-130µg/l18.4 92Toluene

20.0 70-130µg/l21.2 1061,2,3-Trichlorobenzene

20.0 70-130µg/l20.2 1011,2,4-Trichlorobenzene

20.0 70-130µg/l18.0 901,3,5-Trichlorobenzene

20.0 70-130µg/l20.4 1021,1,1-Trichloroethane

20.0 70-130µg/l20.0 1001,1,2-Trichloroethane

20.0 70-130µg/l19.2 96Trichloroethene

20.0 70-130µg/l21.1 105Trichlorofluoromethane (Freon 11)

20.0 70-130µg/l20.6 1031,2,3-Trichloropropane

20.0 70-130µg/l22.6 1131,2,4-Trimethylbenzene

20.0 70-130µg/l22.0 1101,3,5-Trimethylbenzene

20.0 70-130µg/lQM929.2 146Vinyl chloride

40.0 70-130µg/l41.8 105m,p-Xylene

20.0 70-130µg/l21.7 109o-Xylene

20.0 70-130µg/l21.3 106Tetrahydrofuran

20.0 70-130µg/l19.4 97Ethyl ether

20.0 70-130µg/l24.4 122Tert-amyl methyl ether

20.0 70-130µg/l21.0 105Ethyl tert-butyl ether

20.0 70-130µg/l20.1 100Di-isopropyl ether
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Result Units

Spike

Level

Source

Result %REC
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Limits RPD
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Batch 1105196 - SW846 5030 Water MS

LCS (1105196-BS1) Prepared & Analyzed: 25-Mar-11

200 70-130µg/l215 107Tert-Butanol / butyl alcohol

200 70-130µg/l194 971,4-Dioxane

20.0 70-130µg/l19.5 97trans-1,4-Dichloro-2-butene

400 70-130µg/l481 120Ethanol

50.0 70-130Surrogate: 4-Bromofluorobenzene 52.6 µg/l 105

50.0 70-130Surrogate: Toluene-d8 49.3 µg/l 99

50.0 70-130Surrogate: 1,2-Dichloroethane-d4 54.2 µg/l 108

50.0 70-130Surrogate: Dibromofluoromethane 50.9 µg/l 102

LCS Dup (1105196-BSD1) Prepared & Analyzed: 25-Mar-11

20.0 2570-130 9µg/l17.4 871,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 5070-130 9µg/l25.6 128Acetone

20.0 2570-130 12µg/l21.5 108Acrylonitrile

20.0 2570-130 6µg/l18.3 92Benzene

20.0 2570-130 8µg/l18.0 90Bromobenzene

20.0 2570-130 0.1µg/l19.2 96Bromochloromethane

20.0 2570-130 3µg/l20.9 104Bromodichloromethane

20.0 2570-130 2µg/l22.4 112Bromoform

20.0 5070-130 4µg/l23.9 120Bromomethane

20.0 5070-130 3µg/l16.3 812-Butanone (MEK)

20.0 2570-130 5µg/l19.5 98n-Butylbenzene

20.0 2570-130 7µg/l20.6 103sec-Butylbenzene

20.0 2570-130 9µg/l20.6 103tert-Butylbenzene

20.0 2570-130 8µg/l20.0 100Carbon disulfide

20.0 2570-130 8µg/l19.4 97Carbon tetrachloride

20.0 2570-130 6µg/l18.4 92Chlorobenzene

20.0 5070-130 5µg/l20.2 101Chloroethane

20.0 2570-130 5µg/l19.3 96Chloroform

20.0 2570-130 22µg/l23.6 118Chloromethane

20.0 2570-130 6µg/l21.7 1082-Chlorotoluene

20.0 2570-130 6µg/l20.4 1024-Chlorotoluene

20.0 2570-130 3µg/l22.5 1131,2-Dibromo-3-chloropropane

20.0 5070-130 4µg/l21.3 107Dibromochloromethane

20.0 2570-130 2µg/l19.4 971,2-Dibromoethane (EDB)

20.0 2570-130 0.8µg/l18.7 93Dibromomethane

20.0 2570-130 3µg/l19.1 961,2-Dichlorobenzene

20.0 2570-130 4µg/l18.9 941,3-Dichlorobenzene

20.0 2570-130 1µg/l17.9 901,4-Dichlorobenzene

20.0 5070-130 15µg/l17.3 86Dichlorodifluoromethane (Freon12)

20.0 2570-130 5µg/l19.5 971,1-Dichloroethane

20.0 2570-130 3µg/l20.2 1011,2-Dichloroethane

20.0 2570-130 11µg/l18.3 911,1-Dichloroethene

20.0 2570-130 3µg/l19.6 98cis-1,2-Dichloroethene

20.0 2570-130 11µg/l17.5 87trans-1,2-Dichloroethene

20.0 2570-130 4µg/l18.2 911,2-Dichloropropane

20.0 2570-130 4µg/l18.8 941,3-Dichloropropane

20.0 2570-130 8µg/l18.2 912,2-Dichloropropane

20.0 2570-130 8µg/l17.6 881,1-Dichloropropene

20.0 2570-130 6µg/l19.1 95cis-1,3-Dichloropropene

20.0 2570-130 1µg/l21.0 105trans-1,3-Dichloropropene

20.0 2570-130 5µg/l19.7 98Ethylbenzene

20.0 5070-130 2µg/l17.3 87Hexachlorobutadiene
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Batch 1105196 - SW846 5030 Water MS

LCS Dup (1105196-BSD1) Prepared & Analyzed: 25-Mar-11

20.0 2570-130 0.8µg/l21.6 1082-Hexanone (MBK)

20.0 2570-130 5µg/l19.5 98Isopropylbenzene

20.0 2570-130 4µg/l19.0 954-Isopropyltoluene

20.0 2570-130 0.06µg/l16.7 84Methyl tert-butyl ether

20.0 5070-130 2µg/l21.6 1084-Methyl-2-pentanone (MIBK)

20.0 2570-130 5µg/l22.7 114Methylene chloride

20.0 2570-130 4µg/l24.4 122Naphthalene

20.0 2570-130 7µg/l20.1 100n-Propylbenzene

20.0 2570-130 4µg/l20.8 104Styrene

20.0 2570-130 8µg/l19.7 991,1,1,2-Tetrachloroethane

20.0 2570-130 3µg/l19.2 961,1,2,2-Tetrachloroethane

20.0 2570-130 6µg/l16.7 84Tetrachloroethene

20.0 2570-130 5µg/l17.5 87Toluene

20.0 2570-130 2µg/l20.7 1041,2,3-Trichlorobenzene

20.0 2570-130 3µg/l19.6 981,2,4-Trichlorobenzene

20.0 2570-130 0.8µg/l17.8 891,3,5-Trichlorobenzene

20.0 2570-130 4µg/l19.6 981,1,1-Trichloroethane

20.0 2570-130 3µg/l19.4 971,1,2-Trichloroethane

20.0 2570-130 5µg/l18.4 92Trichloroethene

20.0 5070-130 4µg/l20.2 101Trichlorofluoromethane (Freon 11)

20.0 2570-130 3µg/l21.2 1061,2,3-Trichloropropane

20.0 2570-130 6µg/l21.2 1061,2,4-Trimethylbenzene

20.0 2570-130 6µg/l20.8 1041,3,5-Trimethylbenzene

20.0 2570-130 14µg/l25.4 127Vinyl chloride

40.0 2570-130 5µg/l39.7 99m,p-Xylene

20.0 2570-130 5µg/l20.7 104o-Xylene

20.0 2570-130 3µg/l22.0 110Tetrahydrofuran

20.0 5070-130 11µg/l21.5 108Ethyl ether

20.0 2570-130 5µg/l23.2 116Tert-amyl methyl ether

20.0 2570-130 2µg/l20.5 102Ethyl tert-butyl ether

20.0 2570-130 0.4µg/l20.2 101Di-isopropyl ether

200 2570-130 3µg/l208 104Tert-Butanol / butyl alcohol

200 2570-130 3µg/l199 1001,4-Dioxane

20.0 2570-130 21µg/l15.8 79trans-1,4-Dichloro-2-butene

400 3070-130 7µg/l515 129Ethanol

50.0 70-130Surrogate: 4-Bromofluorobenzene 52.6 µg/l 105

50.0 70-130Surrogate: Toluene-d8 48.9 µg/l 98

50.0 70-130Surrogate: 1,2-Dichloroethane-d4 53.0 µg/l 106

50.0 70-130Surrogate: Dibromofluoromethane 49.9 µg/l 100
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Batch 1105003 - SW846 3510C

Blank (1105003-BLK1) Prepared & Analyzed: 23-Mar-11

mg/lBRLC9-C18 Aliphatic Hydrocarbons 0.05

mg/lBRLC19-C36 Aliphatic Hydrocarbons 0.05

mg/lBRLC11-C22 Aromatic Hydrocarbons 0.05

mg/lBRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

0.05

mg/lBRLTotal Petroleum Hydrocarbons 0.05

mg/lBRLUnadjusted Total Petroleum Hydrocarbons 0.05

µg/lBRLNaphthalene 1.00

µg/lBRL2-Methylnaphthalene 1.00

µg/lBRLAcenaphthylene 1.00

µg/lBRLAcenaphthene 1.00

µg/lBRLFluorene 1.00

µg/lBRLPhenanthrene 1.00

µg/lBRLAnthracene 1.00

µg/lBRLFluoranthene 1.00

µg/lBRLPyrene 1.00

µg/lBRLBenzo (a) anthracene 1.00

µg/lBRLChrysene 1.00

µg/lBRLBenzo (b) fluoranthene 1.00

µg/lBRLBenzo (k) fluoranthene 1.00

µg/lBRLBenzo (a) pyrene 0.200

µg/lBRLIndeno (1,2,3-cd) pyrene 0.500

µg/lBRLDibenzo (a,h) anthracene 0.500

µg/lBRLBenzo (g,h,i) perylene 1.00

µg/l0.00Naphthalene (aliphatic fraction)

µg/l0.002-Methylnaphthalene (aliphatic fraction)

50.0 40-140Surrogate: 1-Chlorooctadecane 43.2 µg/l 86

50.0 40-140Surrogate: Ortho-Terphenyl 33.8 µg/l 68

40.0 40-140Surrogate: 2-Fluorobiphenyl 27.5 µg/l 69

LCS (1105003-BS1) Prepared & Analyzed: 23-Mar-11

0.600 40-140mg/l0.331 55C9-C18 Aliphatic Hydrocarbons 0.05

0.800 40-140mg/l0.610 76C19-C36 Aliphatic Hydrocarbons 0.05

1.70 40-140mg/l1.00 59C11-C22 Aromatic Hydrocarbons 0.05

100 40-140µg/l40.4 40Naphthalene 1.00

100 40-140µg/l45.8 462-Methylnaphthalene 1.00

100 40-140µg/l53.2 53Acenaphthylene 1.00

100 40-140µg/l54.9 55Acenaphthene 1.00

100 40-140µg/l61.2 61Fluorene 1.00

100 40-140µg/l68.5 69Phenanthrene 1.00

100 40-140µg/l69.9 70Anthracene 1.00

100 40-140µg/l75.0 75Fluoranthene 1.00

100 40-140µg/l76.0 76Pyrene 1.00

100 40-140µg/l76.9 77Benzo (a) anthracene 1.00

100 40-140µg/l79.5 79Chrysene 1.00

100 40-140µg/l71.6 72Benzo (b) fluoranthene 1.00

100 40-140µg/l82.0 82Benzo (k) fluoranthene 1.00

100 40-140µg/l71.3 71Benzo (a) pyrene 0.200

100 40-140µg/l67.7 68Indeno (1,2,3-cd) pyrene 0.500

100 40-140µg/l68.8 69Dibenzo (a,h) anthracene 0.500

100 40-140µg/l70.0 70Benzo (g,h,i) perylene 1.00

100 0-200µg/l0.000100 0.0001Naphthalene (aliphatic fraction)

100 0-200µg/l0.000100 0.00012-Methylnaphthalene (aliphatic fraction)
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105003 - SW846 3510C

LCS (1105003-BS1) Prepared & Analyzed: 23-Mar-11

50.0 40-140Surrogate: 1-Chlorooctadecane 35.1 µg/l 70

50.0 40-140Surrogate: Ortho-Terphenyl 32.6 µg/l 65

40.0 40-140Surrogate: 2-Fluorobiphenyl 28.5 µg/l 71

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

LCS (1105003-BS2) Prepared: 23-Mar-11   Analyzed: 24-Mar-11

0.600 40-140mg/l0.355 59C9-C18 Aliphatic Hydrocarbons 0.05

0.800 40-140mg/l0.545 68C19-C36 Aliphatic Hydrocarbons 0.05

1.70 40-140mg/l0.870 51C11-C22 Aromatic Hydrocarbons 0.05

100 40-140µg/l42.1 42Naphthalene 1.00

100 40-140µg/l45.8 462-Methylnaphthalene 1.00

100 40-140µg/l51.5 52Acenaphthylene 1.00

100 40-140µg/l52.1 52Acenaphthene 1.00

100 40-140µg/l55.1 55Fluorene 1.00

100 40-140µg/l59.5 60Phenanthrene 1.00

100 40-140µg/l59.6 60Anthracene 1.00

100 40-140µg/l63.3 63Fluoranthene 1.00

100 40-140µg/l63.8 64Pyrene 1.00

100 40-140µg/l63.5 64Benzo (a) anthracene 1.00

100 40-140µg/l68.4 68Chrysene 1.00

100 40-140µg/l69.8 70Benzo (b) fluoranthene 1.00

100 40-140µg/l72.1 72Benzo (k) fluoranthene 1.00

100 40-140µg/l62.6 63Benzo (a) pyrene 0.200

100 40-140µg/l61.1 61Indeno (1,2,3-cd) pyrene 0.500

100 40-140µg/l62.6 63Dibenzo (a,h) anthracene 0.500

100 40-140µg/l64.9 65Benzo (g,h,i) perylene 1.00

100 0-200µg/l0.00Naphthalene (aliphatic fraction)

100 0-200µg/l0.002-Methylnaphthalene (aliphatic fraction)

50.0 40-140Surrogate: 1-Chlorooctadecane 32.1 µg/l 64

50.0 40-140Surrogate: Ortho-Terphenyl 29.1 µg/l 58

40.0 40-140Surrogate: 2-Fluorobiphenyl 20.9 µg/l 52

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

LCS Dup (1105003-BSD1) Prepared & Analyzed: 23-Mar-11

0.600 2540-140 4mg/l0.319 53C9-C18 Aliphatic Hydrocarbons 0.05

0.800 2540-140 4mg/l0.585 73C19-C36 Aliphatic Hydrocarbons 0.05

1.70 2540-140 5mg/l0.950 56C11-C22 Aromatic Hydrocarbons 0.05

100 2540-140 0.4µg/l40.6 41Naphthalene 1.00

100 2540-140 7µg/l42.6 432-Methylnaphthalene 1.00

100 2540-140 2µg/l52.3 52Acenaphthylene 1.00

100 2540-140 8µg/l50.8 51Acenaphthene 1.00

100 2540-140 10µg/l55.7 56Fluorene 1.00

100 2540-140 6µg/l64.6 65Phenanthrene 1.00

100 2540-140 8µg/l64.3 64Anthracene 1.00

100 2540-140 8µg/l69.1 69Fluoranthene 1.00

100 2540-140 9µg/l69.6 70Pyrene 1.00

100 2540-140 11µg/l69.2 69Benzo (a) anthracene 1.00

100 2540-140 8µg/l73.1 73Chrysene 1.00

100 2540-140 9µg/l78.4 78Benzo (b) fluoranthene 1.00

100 2540-140 8µg/l75.8 76Benzo (k) fluoranthene 1.00
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1105003 - SW846 3510C

LCS Dup (1105003-BSD1) Prepared & Analyzed: 23-Mar-11

100 2540-140 10µg/l64.6 65Benzo (a) pyrene 0.200

100 2540-140 7µg/l63.2 63Indeno (1,2,3-cd) pyrene 0.500

100 2540-140 6µg/l64.8 65Dibenzo (a,h) anthracene 0.500

100 2540-140 8µg/l64.9 65Benzo (g,h,i) perylene 1.00

100 2000-200 0µg/l0.000100 0.0001Naphthalene (aliphatic fraction)

100 2000-200 0µg/l0.000100 0.00012-Methylnaphthalene (aliphatic fraction)

50.0 40-140Surrogate: 1-Chlorooctadecane 33.3 µg/l 67

50.0 40-140Surrogate: Ortho-Terphenyl 34.3 µg/l 69

40.0 40-140Surrogate: 2-Fluorobiphenyl 30.7 µg/l 77

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

Duplicate (1105003-DUP1) Prepared: 23-Mar-11   Analyzed: 24-Mar-11Source: SB25934-01

50mg/l BRLBRLC9-C18 Aliphatic Hydrocarbons 0.1

50mg/l BRLBRLC19-C36 Aliphatic Hydrocarbons 0.1

50mg/l BRLBRLC11-C22 Aromatic Hydrocarbons 0.1

50mg/l BRLBRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

0.1

50mg/l BRLBRLTotal Petroleum Hydrocarbons 0.1

50mg/l BRLBRLUnadjusted Total Petroleum Hydrocarbons 0.1

50µg/l BRLBRLNaphthalene 1.00

50µg/l BRLBRL2-Methylnaphthalene 1.00

50µg/l BRLBRLAcenaphthylene 1.00

50µg/l BRLBRLAcenaphthene 1.00

50µg/l BRLBRLFluorene 1.00

50µg/l BRLBRLPhenanthrene 1.00

50µg/l BRLBRLAnthracene 1.00

50µg/l BRLBRLFluoranthene 1.00

50µg/l BRLBRLPyrene 1.00

50µg/l BRLBRLBenzo (a) anthracene 1.00

50µg/l BRLBRLChrysene 1.00

50µg/l BRLBRLBenzo (b) fluoranthene 1.00

50µg/l BRLBRLBenzo (k) fluoranthene 1.00

50µg/l BRLBRLBenzo (a) pyrene 0.200

50µg/l BRLBRLIndeno (1,2,3-cd) pyrene 0.500

50µg/l BRLBRLDibenzo (a,h) anthracene 0.500

50µg/l BRLBRLBenzo (g,h,i) perylene 1.00

56.8 40-140Surrogate: 1-Chlorooctadecane 32.7 µg/l 58

56.8 40-140Surrogate: Ortho-Terphenyl 32.0 µg/l 56

45.5 40-140Surrogate: 2-Fluorobiphenyl 31.8 µg/l 70
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Extractable Petroleum Hydrocarbons - CCV Evaluation Report

CCRF % D Limit

Average

RFAnalyte(s)

Batch S102238

Calibration Check (S102238-CCV1)

C9-C18 Aliphatic Hydrocarbons 1.917982E+08 1.70494E+08  252.2

C19-C36 Aliphatic Hydrocarbons 2.886707E+08 1.895553E+08  25-1.6

C11-C22 Aromatic Hydrocarbons 17.79424 14.68873  25-20.6

Naphthalene 8.291966 7.23061  25-12.8

2-Methylnaphthalene 5.37928 4.679162  25-13.0

Acenaphthylene 7.131872 6.940449  25-2.7

Acenaphthene 4.885553 4.395657  25-10.0

Fluorene 5.253678 4.798246  25-8.7

Phenanthrene 6.681795 6.599715  25-1.2

Anthracene 6.803102 6.647859  25-2.3

Fluoranthene 6.840752 6.900217  250.9

Pyrene 6.957097 6.931021  25-0.4

Benzo (a) anthracene 5.415309 5.41751  250.04

Chrysene 5.508209 5.703484  253.5

Benzo (b) fluoranthene 4.540565 5.000645  2510.1

Benzo (k) fluoranthene 5.288965 5.684002  257.5

Benzo (a) pyrene 4.41144 4.366278  25-1.0

Indeno (1,2,3-cd) pyrene 4.864981 5.262817  258.2

Dibenzo (a,h) anthracene 4.00496 4.254951  256.2

Benzo (g,h,i) perylene 4.182575 4.586142  259.6
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Notes and Definitions

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.GS1

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on acceptable 

LCS recovery.

QM7

The spike recovery for this QC sample is outside the established control limits. The sample results for the QC batch were 

accepted based on LCS/LCSD or SRM recoveries within the control limits.

QM9

The RPD result exceeded the QC control limits; however, both percent recoveries were acceptable. Sample results for the 

QC batch were accepted based on percent recoveries and completeness of QC data.

QR2

RPD out of acceptance range.QR5

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

A Matrix Spike and Matrix Spike Duplicate (MS/MSD) for MADEP EPH CAM may not have been analyzed with the samples in this 

work order.  According to the method these spikes are performed only when requested by the client.  If requested the spike recoveries 

are included in the batch QC data.

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

June O'Connor

Rebecca Merz
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The following outlines the condition of all EPH samples contained within this report upon laboratory receipt.

Matrices Ground Water

Containers ü Satisfactory

Aqueous Preservative N/A pH<2 pH>2 pH adjusted to <2 in labü

Temperature Received on ice Received at 4 ± 2 ºCü ü Other: 1.2ºC

Were all QA/QC procedures followed as required by the EPH method?  Yes

Were any significant modifications made to the EPH method as specified in Section 11.3?  No

Were all performance/acceptance standards for required QA/QC procedures achieved?  Yes

I attest that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained 

in this report is, to the best of my knowledge and belief, accurate and complete.

Authorized by:

Nicole Leja

Laboratory Director
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MassDEP Analytical Protocol Certification Form

Laboratory Name: Spectrum Analytical, Inc. Project #: 11-1395

Project Location: TSC-Volpe Center - Cambridge, MA RTN:

This form provides certifications for the following data set: SB25934-01 through SB25934-09

Matrices: Ground Water

CAM Protocol

8260 VOC

CAM II A

7470/7471 Hg

CAM III B

MassDEP VPH

CAM IV A

8081 Pesticides

CAM V B

7196 Hex Cr

CAM VI B

MassDEP APH

CAM IX A

8270 SVOC

CAM II B

7010 Metals

CAM III C

MassDEP EPH

CAM IV B

8151 Herbicides

CAM V C

8330 Explosives

CAM VIII A

TO-15 VOC

CAM IX B

6010 Metals

CAM III A

6020 Metals

CAM III D

8082 PCB

CAM V A

9014 Total

Cyanide/PAC

CAM VI A

6860 Perchlorate

CAM VIII B

ü

ü

Affirmative responses to questions A through F are required for "Presumptive Certainty" status

Were all samples received in a condition consistent with those described on the Chain of Custody, properly 

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding 

times?

Were the analytical method(s) and all associated QC requirements specified in the selected CAM 

protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality 

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

a. VPH, EPH, and APH Methods only: Was each method conducted without significant modification(s)?

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all "No" responses to questions A through E)?

Responses to questions G, H and I below are required for "Presumptive Certainty" status

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)?

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and representativeness 

requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

All negative responses are addressed in a case narrative on the cover page of this report.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible for obtaining the 

information, the material contained in this analytical report is, to the best of my knowledge and belief, accurate and complete.

Nicole Leja

Laboratory Director

Date: 3/25/2011

A

B

C

D

E

F

G

H

I

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

ü

ü

ü

ü

ü

ü

ü

ü

ü

Yes No
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Report Date:

27-Apr-11 16:25
ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report

FS Engineers, Inc.

2 Clock Tower Place, Suite 630

Maynard, MA  01754

Attn: Farooq Siddique

Project:

Project #:

TSC Playground - Cambridge, MA

11-1401

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB27555-01 Stockpile 01 Soil 25-Apr-11 11:45 25-Apr-11 16:45

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Nicole Leja

Laboratory Director

Spectrum Analytical holds certification in the State of Massachusetts for the analytes as indicated with an X in the "Cert." column 

within this report.  Please note that the State of Massachusetts does not offer certification for all analytes.

Please note that this report contains 19 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are 

transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 19



CASE NARRATIVE:

The sample temperature upon receipt by Spectrum Analytical courier was recorded as 5.1 degrees Celsius.  The condition of these 

samples was further noted as received on ice.  The samples were transported on ice to the laboratory facility and the temperature was 

recorded at 0.2 degrees Celsius upon receipt at the laboratory.  Please refer to the Chain of Custody for details specific to sample 

receipt times.

An infrared thermometer with a tolerance of +/- 2.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

MADEP has published a list of analytical methods (CAM) which provides a series of recommended protocols for the acquisition, 

analysis and reporting of analytical data in support of MCP decisions.  "Presumptive Certainty" can be established only for those 

methods published by the MADEP in the MCP CAM.  The compounds and/or elements reported were specifically requested by the 

client on the Chain of Custody and in some cases may not include the full analyte list as defined in the method.  Regulatory limits may 

not be achieved if specific method and/or technique was not requested on the Chain of Custody.

According to WSC-CAM 5/2009 Rev.1, Table 11 A-1, recovery for some VOC analytes have been deemed potentially difficult. 

Although they may still be within the recommended recovery range, a range has been set based on historical control limits.

These samples do not exhibit the characteristics of reactivity as defined in 40 CFR 261.23, sections (1), (2), (4), and (5); however,  

Spectrum Analytical, Inc. does not test for detonation, explosive reaction or potential, or forbidden explosives as defined in 40 CFR 

261.23, sections (3), (6), (7) and (8).

Some target analytes which are not listed as exceptions in the Summary of CAM Reporting Limits may exceed the recommended RL 

based on sample initial volume or weight provided, % moisture content, or responsiveness of a particular analyte to purge and trap 

instrumentation.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

+SW846 8100Mod.

Samples:

SB27555-01 Stockpile 01

The Reporting Limit has been raised to account for matrix interference.

SW846 8270D

Calibration:

1102006

Analyte quantified by quadratic equation type calibration.

Benzidine

Carbazole

This affected the following samples:

S100871-ICV1

S100871-ICV1

Analyte percent recovery is outside individual acceptance criteria (70-130).

Carbazole (151%)
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SW846 8270D

Calibration:

S100871-ICV1

This affected the following samples:

1107444-BLK1

1107444-BS1

S103491-CCV1

Stockpile 01

Laboratory Control Samples:

1107444 BS

Benzidine percent recovery 32 (40-140) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

Stockpile 01

Benzoic acid percent recovery 15 (40-130) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

Stockpile 01

Carbazole percent recovery 141 (40-130) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially high bias:

Stockpile 01

Pentachlorophenol percent recovery 37 (40-130) is outside individual acceptance criteria, but within overall method allowances.  

All reported results of the following samples are considered to have a potentially low bias:

Stockpile 01

Pyridine percent recovery 38 (40-140) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

Stockpile 01

Samples:

S103491-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

3,3´-Dichlorobenzidine (59.0%)

3-Nitroaniline (28.6%)

4-Nitrophenol (-22.3%)

Diethyl phthalate (21.1%)

Di-n-butyl phthalate (26.6%)

Di-n-octyl phthalate (39.4%)

Fluorene (27.6%)

Hexachloroethane (22.6%)

N-Nitrosodiphenylamine (38.7%)

Pentachloronitrobenzene (50.4%)

Pentachlorophenol (-53.8%)

Pyridine (-33.0%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

4,6-Dinitro-2-methylphenol (47.5%)

Carbazole (62.5%)
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SW846 8270D

Samples:

S103491-CCV1

This affected the following samples:

1107444-BLK1

1107444-BS1

Stockpile 01

SB27555-01 Stockpile 01

The Reporting Limit has been raised to account for matrix interference.
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Stockpile 01

Sample Identification
Matrix

25-Apr-11 11:45

Collection Date/Time Received

25-Apr-11

Client Project #

11-1401 Soil
SB27555-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C R01

Prepared by method SW846 3545A

SW846 8270D 27-Apr-1126-Apr-11µg/kg dry 1760BRL83-32-9 Acenaphthene 5 1107444ML

" ""µg/kg dry 1760BRL208-96-8 Acenaphthylene 5 ""

" ""µg/kg dry 3520BRL62-53-3 Aniline 5 ""

" ""µg/kg dry 1760BRL120-12-7 Anthracene 5 ""

" ""µg/kg dry 3520BRL103-33-3 Azobenzene/Diphenyldiazine 5 ""

" ""µg/kg dry 3520BRL92-87-5 Benzidine 5 ""

" ""µg/kg dry 17602,00056-55-3 Benzo (a) anthracene 5 ""

" ""µg/kg dry 17602,09050-32-8 Benzo (a) pyrene 5 ""

" ""µg/kg dry 1760BRL205-99-2 Benzo (b) fluoranthene 5 ""

" ""µg/kg dry 1760BRL191-24-2 Benzo (g,h,i) perylene 5 ""

" ""µg/kg dry 17602,410207-08-9 Benzo (k) fluoranthene 5 ""

" ""µg/kg dry 3520BRL65-85-0 Benzoic acid 5 ""

" ""µg/kg dry 3520BRL100-51-6 Benzyl alcohol 5 ""

" ""µg/kg dry 3520BRL111-91-1 Bis(2-chloroethoxy)methane 5 ""

" ""µg/kg dry 1760BRL111-44-4 Bis(2-chloroethyl)ether 5 ""

" ""µg/kg dry 1760BRL108-60-1 Bis(2-chloroisopropyl)ether 5 ""

" ""µg/kg dry 1760BRL117-81-7 Bis(2-ethylhexyl)phthalate 5 ""

" ""µg/kg dry 3520BRL101-55-3 4-Bromophenyl phenyl ether 5 ""

" ""µg/kg dry 3520BRL85-68-7 Butyl benzyl phthalate 5 ""

" ""µg/kg dry 1760BRL86-74-8 Carbazole 5 ""

" ""µg/kg dry 3520BRL59-50-7 4-Chloro-3-methylphenol 5 ""

" ""µg/kg dry 1760BRL106-47-8 4-Chloroaniline 5 ""

" ""µg/kg dry 3520BRL91-58-7 2-Chloronaphthalene 5 ""

" ""µg/kg dry 1760BRL95-57-8 2-Chlorophenol 5 ""

" ""µg/kg dry 3520BRL7005-72-3 4-Chlorophenyl phenyl ether 5 ""

" ""µg/kg dry 1760BRL218-01-9 Chrysene 5 ""

" ""µg/kg dry 1760BRL53-70-3 Dibenzo (a,h) anthracene 5 ""

" ""µg/kg dry 1760BRL132-64-9 Dibenzofuran 5 ""

" ""µg/kg dry 3520BRL95-50-1 1,2-Dichlorobenzene 5 ""

" ""µg/kg dry 3520BRL541-73-1 1,3-Dichlorobenzene 5 ""

" ""µg/kg dry 3520BRL106-46-7 1,4-Dichlorobenzene 5 ""

" ""µg/kg dry 3520BRL91-94-1 3,3´-Dichlorobenzidine 5 ""

" ""µg/kg dry 1760BRL120-83-2 2,4-Dichlorophenol 5 ""

" ""µg/kg dry 3520BRL84-66-2 Diethyl phthalate 5 ""

" ""µg/kg dry 3520BRL131-11-3 Dimethyl phthalate 5 ""

" ""µg/kg dry 3520BRL105-67-9 2,4-Dimethylphenol 5 ""

" ""µg/kg dry 3520BRL84-74-2 Di-n-butyl phthalate 5 ""

" ""µg/kg dry 3520BRL534-52-1 4,6-Dinitro-2-methylphenol 5 ""

" ""µg/kg dry 3520BRL51-28-5 2,4-Dinitrophenol 5 ""

" ""µg/kg dry 1760BRL121-14-2 2,4-Dinitrotoluene 5 ""

" ""µg/kg dry 1760BRL606-20-2 2,6-Dinitrotoluene 5 ""

" ""µg/kg dry 3520BRL117-84-0 Di-n-octyl phthalate 5 ""

" ""µg/kg dry 17603,480206-44-0 Fluoranthene 5 ""

" ""µg/kg dry 1760BRL86-73-7 Fluorene 5 ""
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Stockpile 01

Sample Identification
Matrix

25-Apr-11 11:45

Collection Date/Time Received

25-Apr-11

Client Project #

11-1401 Soil
SB27555-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C R01

Prepared by method SW846 3545A

SW846 8270D 27-Apr-1126-Apr-11µg/kg dry 1760BRL118-74-1 Hexachlorobenzene 5 1107444ML

" ""µg/kg dry 1760BRL87-68-3 Hexachlorobutadiene 5 ""

" ""µg/kg dry 1760BRL77-47-4 Hexachlorocyclopentadiene 5 ""

" ""µg/kg dry 1760BRL67-72-1 Hexachloroethane 5 ""

" ""µg/kg dry 1760BRL193-39-5 Indeno (1,2,3-cd) pyrene 5 ""

" ""µg/kg dry 1760BRL90-12-0 1-Methylnaphthalene 5 ""

" ""µg/kg dry 1760BRL78-59-1 Isophorone 5 ""

" ""µg/kg dry 1760BRL91-57-6 2-Methylnaphthalene 5 ""

" ""µg/kg dry 3520BRL95-48-7 2-Methylphenol 5 ""

" ""µg/kg dry 3520BRL108-39-4, 

106-44-5
3 & 4-Methylphenol 5 ""

" ""µg/kg dry 1760BRL91-20-3 Naphthalene 5 ""

" ""µg/kg dry 3520BRL88-74-4 2-Nitroaniline 5 ""

" ""µg/kg dry 3520BRL99-09-2 3-Nitroaniline 5 ""

" ""µg/kg dry 1760BRL100-01-6 4-Nitroaniline 5 ""

" ""µg/kg dry 1760BRL98-95-3 Nitrobenzene 5 ""

" ""µg/kg dry 1760BRL88-75-5 2-Nitrophenol 5 ""

" ""µg/kg dry 14100BRL100-02-7 4-Nitrophenol 5 ""

" ""µg/kg dry 1760BRL62-75-9 N-Nitrosodimethylamine 5 ""

" ""µg/kg dry 1760BRL621-64-7 N-Nitrosodi-n-propylamine 5 ""

" ""µg/kg dry 3520BRL86-30-6 N-Nitrosodiphenylamine 5 ""

" ""µg/kg dry 3520BRL87-86-5 Pentachlorophenol 5 ""

" ""µg/kg dry 17602,11085-01-8 Phenanthrene 5 ""

" ""µg/kg dry 3520BRL108-95-2 Phenol 5 ""

" ""µg/kg dry 17603,550129-00-0 Pyrene 5 ""

" ""µg/kg dry 3520BRL110-86-1 Pyridine 5 ""

" ""µg/kg dry 3520BRL120-82-1 1,2,4-Trichlorobenzene 5 ""

" ""µg/kg dry 3520BRL95-95-4 2,4,5-Trichlorophenol 5 ""

" ""µg/kg dry 1760BRL88-06-2 2,4,6-Trichlorophenol 5 ""

" ""µg/kg dry 3520BRL82-68-8 Pentachloronitrobenzene 5 ""

" ""µg/kg dry 3520BRL95-94-3 1,2,4,5-Tetrachlorobenzene 5 ""

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 90 "321-60-8

30-130 % " " ""2-Fluorophenol 84 "367-12-4

30-130 % " " ""Nitrobenzene-d5 88 "4165-60-0

30-130 % " " ""Phenol-d5 88 "4165-62-2

30-130 % " " ""Terphenyl-dl4 68 "1718-51-0

30-130 % " " ""2,4,6-Tribromophenol 60 "118-79-6

Semivolatile Organic Compounds by GC

Polychlorinated Biphenyls by SW846 8082

Prepared by method SW846 3545A

SW846 8082A 27-Apr-1126-Apr-11µg/kg dry 20.3BRL12674-11-2 Aroclor-1016 1 1107445IMR

" ""µg/kg dry 20.3BRL11104-28-2 Aroclor-1221 1 ""

" ""µg/kg dry 20.3BRL11141-16-5 Aroclor-1232 1 ""

" ""µg/kg dry 20.3BRL53469-21-9 Aroclor-1242 1 ""
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Stockpile 01

Sample Identification
Matrix

25-Apr-11 11:45

Collection Date/Time Received

25-Apr-11

Client Project #

11-1401 Soil
SB27555-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GC

Polychlorinated Biphenyls by SW846 8082

Prepared by method SW846 3545A

SW846 8082A 27-Apr-1126-Apr-11µg/kg dry 20.3BRL12672-29-6 Aroclor-1248 1 1107445IMR

" ""µg/kg dry 20.310511097-69-1 Aroclor-1254 1 ""

" ""µg/kg dry 20.324.211096-82-5 Aroclor-1260 1 ""

" ""µg/kg dry 20.3BRL37324-23-5 Aroclor-1262 1 ""

" ""µg/kg dry 20.3BRL11100-14-4 Aroclor-1268 1 ""

Surrogate recoveries:

30-150 % " " ""4,4-DB-Octafluorobiphenyl (Sr) 70 "10386-84-2

30-150 % " " ""4,4-DB-Octafluorobiphenyl (Sr) 

[2C]

96 "10386-84-2

30-150 % " " ""Decachlorobiphenyl (Sr) 116 "2051-24-3

30-150 % " " ""Decachlorobiphenyl (Sr) [2C] 87 "2051-24-3

Extractable Petroleum Hydrocarbons

TPH 8100 by GC R01

Prepared by method SW846 3545A

+SW846 8100Mod. 26-Apr-1126-Apr-11mg/kg dry 14.2BRL8006-61-9 Gasoline 1 1107443SHM

" ""mg/kg dry 14.2BRL68476-30-2 Fuel Oil #2 1 ""

" ""mg/kg dry 14.2BRL68476-31-3 Fuel Oil #4 1 ""

" ""mg/kg dry 14.2BRL68553-00-4 Fuel Oil #6 1 ""

" ""mg/kg dry 14.2BRLM09800000 Motor Oil 1 ""

" ""mg/kg dry 14.2BRL8032-32-4 Ligroin 1 ""

" ""mg/kg dry 14.2BRLJ00100000 Aviation Fuel 1 ""

" ""mg/kg dry 14.2BRLHydraulic Oil 1 ""

" ""mg/kg dry 14.2BRLDielectric Fluid 1 ""

" ""mg/kg dry 14.2211Unidentified 1 ""

" ""mg/kg dry 14.2Calculated asOther Oil 1 ""

" ""mg/kg dry 14.2211Total Petroleum Hydrocarbons 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 50 "3386-33-2

TCLP Metals by EPA 1311 & 6000/7000 Series Methods

SW846 1311 26-Apr-1125-Apr-11N/ACompletedTCLP Extraction 1 1107417AMT

SW846 1311/6010C 27-Apr-1126-Apr-11mg/l 0.01500.2347439-92-1 Lead 1 1107488LR

General Chemistry Parameters

SM2540 G Mod. 26-Apr-1126-Apr-11%93.1% Solids 1 1107470BD

Toxicity Characteristics

SW846 1010 27-Apr-1127-Apr-11°F>200Flashpoint 1 1107605VK

SW846 9045C 27-Apr-11 

12:52

27-Apr-11 

10:19

pH UnitspH6.62pH 1 1107575BD

Reactivity Cyanide/Sulfide

Prepared by method General Preparation

SW846 Ch. 7.3 27-Apr-1127-Apr-11mg/kg dryNonreactiveReactivity 1 1107596BD

" ""mg/kg dry 24.5BRLReactive Cyanide 1 ""

" ""mg/kg dry 49.1BRLReactive Sulfide 1 ""
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107444 - SW846 3545A

Blank (1107444-BLK1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

µg/kg wetBRLAcenaphthene 165

µg/kg wetBRLAcenaphthylene 165

µg/kg wetBRLAniline 330

µg/kg wetBRLAnthracene 165

µg/kg wetBRLAzobenzene/Diphenyldiazine 330

µg/kg wetBRLBenzidine 330

µg/kg wetBRLBenzo (a) anthracene 165

µg/kg wetBRLBenzo (a) pyrene 165

µg/kg wetBRLBenzo (b) fluoranthene 165

µg/kg wetBRLBenzo (g,h,i) perylene 165

µg/kg wetBRLBenzo (k) fluoranthene 165

µg/kg wetBRLBenzoic acid 330

µg/kg wetBRLBenzyl alcohol 330

µg/kg wetBRLBis(2-chloroethoxy)methane 330

µg/kg wetBRLBis(2-chloroethyl)ether 165

µg/kg wetBRLBis(2-chloroisopropyl)ether 165

µg/kg wetBRLBis(2-ethylhexyl)phthalate 165

µg/kg wetBRL4-Bromophenyl phenyl ether 330

µg/kg wetBRLButyl benzyl phthalate 330

µg/kg wetBRLCarbazole 165

µg/kg wetBRL4-Chloro-3-methylphenol 330

µg/kg wetBRL4-Chloroaniline 165

µg/kg wetBRL2-Chloronaphthalene 330

µg/kg wetBRL2-Chlorophenol 165

µg/kg wetBRL4-Chlorophenyl phenyl ether 330

µg/kg wetBRLChrysene 165

µg/kg wetBRLDibenzo (a,h) anthracene 165

µg/kg wetBRLDibenzofuran 165

µg/kg wetBRL1,2-Dichlorobenzene 330

µg/kg wetBRL1,3-Dichlorobenzene 330

µg/kg wetBRL1,4-Dichlorobenzene 330

µg/kg wetBRL3,3´-Dichlorobenzidine 330

µg/kg wetBRL2,4-Dichlorophenol 165

µg/kg wetBRLDiethyl phthalate 330

µg/kg wetBRLDimethyl phthalate 330

µg/kg wetBRL2,4-Dimethylphenol 330

µg/kg wetBRLDi-n-butyl phthalate 330

µg/kg wetBRL4,6-Dinitro-2-methylphenol 330

µg/kg wetBRL2,4-Dinitrophenol 330

µg/kg wetBRL2,4-Dinitrotoluene 165

µg/kg wetBRL2,6-Dinitrotoluene 165

µg/kg wetBRLDi-n-octyl phthalate 330

µg/kg wetBRLFluoranthene 165

µg/kg wetBRLFluorene 165

µg/kg wetBRLHexachlorobenzene 165

µg/kg wetBRLHexachlorobutadiene 165

µg/kg wetBRLHexachlorocyclopentadiene 165

µg/kg wetBRLHexachloroethane 165

µg/kg wetBRLIndeno (1,2,3-cd) pyrene 165

µg/kg wetBRL1-Methylnaphthalene 165

µg/kg wetBRLIsophorone 165

µg/kg wetBRL2-Methylnaphthalene 165
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107444 - SW846 3545A

Blank (1107444-BLK1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

µg/kg wetBRL2-Methylphenol 330

µg/kg wetBRL3 & 4-Methylphenol 330

µg/kg wetBRLNaphthalene 165

µg/kg wetBRL2-Nitroaniline 330

µg/kg wetBRL3-Nitroaniline 330

µg/kg wetBRL4-Nitroaniline 165

µg/kg wetBRLNitrobenzene 165

µg/kg wetBRL2-Nitrophenol 165

µg/kg wetBRL4-Nitrophenol 1320

µg/kg wetBRLN-Nitrosodimethylamine 165

µg/kg wetBRLN-Nitrosodi-n-propylamine 165

µg/kg wetBRLN-Nitrosodiphenylamine 330

µg/kg wetBRLPentachlorophenol 330

µg/kg wetBRLPhenanthrene 165

µg/kg wetBRLPhenol 330

µg/kg wetBRLPyrene 165

µg/kg wetBRLPyridine 330

µg/kg wetBRL1,2,4-Trichlorobenzene 330

µg/kg wetBRL2,4,5-Trichlorophenol 330

µg/kg wetBRL2,4,6-Trichlorophenol 165

µg/kg wetBRLPentachloronitrobenzene 330

µg/kg wetBRL1,2,4,5-Tetrachlorobenzene 330

1670 30-130Surrogate: 2-Fluorobiphenyl 1360 µg/kg wet 81

1670 30-130Surrogate: 2-Fluorophenol 1290 µg/kg wet 77

1670 30-130Surrogate: Nitrobenzene-d5 1320 µg/kg wet 79

1670 30-130Surrogate: Phenol-d5 1320 µg/kg wet 79

1670 30-130Surrogate: Terphenyl-dl4 1210 µg/kg wet 73

1670 30-130Surrogate: 2,4,6-Tribromophenol 1020 µg/kg wet 61

LCS (1107444-BS1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

1670 40-130µg/kg wet1380 83Acenaphthene 165

1670 40-130µg/kg wet1410 85Acenaphthylene 165

1670 40-130µg/kg wet1360 82Aniline 330

1670 40-130µg/kg wet1540 93Anthracene 165

1670 40-130µg/kg wet1850 111Azobenzene/Diphenyldiazine 330

1670 40-140µg/kg wetQC2533 32Benzidine 330

1670 40-130µg/kg wet1650 99Benzo (a) anthracene 165

1670 40-130µg/kg wet1420 85Benzo (a) pyrene 165

1670 40-130µg/kg wet1320 79Benzo (b) fluoranthene 165

1670 40-130µg/kg wet1190 72Benzo (g,h,i) perylene 165

1670 40-130µg/kg wet1540 93Benzo (k) fluoranthene 165

1670 40-130µg/kg wetQC2250 15Benzoic acid 330

1670 40-130µg/kg wet1360 82Benzyl alcohol 330

1670 40-130µg/kg wet1120 67Bis(2-chloroethoxy)methane 330

1670 40-130µg/kg wet1100 66Bis(2-chloroethyl)ether 165

1670 40-130µg/kg wet1290 78Bis(2-chloroisopropyl)ether 165

1670 40-130µg/kg wet1530 92Bis(2-ethylhexyl)phthalate 165

1670 40-130µg/kg wet1280 774-Bromophenyl phenyl ether 330

1670 40-130µg/kg wet1440 86Butyl benzyl phthalate 330

1670 40-130µg/kg wetQC22350 141Carbazole 165

1670 40-130µg/kg wet1330 804-Chloro-3-methylphenol 330

1670 40-130µg/kg wet1200 724-Chloroaniline 165

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 9 of 19



Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107444 - SW846 3545A

LCS (1107444-BS1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

1670 40-130µg/kg wet1300 782-Chloronaphthalene 330

1670 40-130µg/kg wet1280 772-Chlorophenol 165

1670 40-130µg/kg wet1380 834-Chlorophenyl phenyl ether 330

1670 40-130µg/kg wet1320 79Chrysene 165

1670 40-130µg/kg wet1360 82Dibenzo (a,h) anthracene 165

1670 40-130µg/kg wet1400 84Dibenzofuran 165

1670 40-130µg/kg wet1460 881,2-Dichlorobenzene 330

1670 40-130µg/kg wet1200 721,3-Dichlorobenzene 330

1670 40-130µg/kg wet1310 781,4-Dichlorobenzene 330

1670 40-130µg/kg wet1900 1143,3´-Dichlorobenzidine 330

1670 40-130µg/kg wet1310 792,4-Dichlorophenol 165

1670 40-130µg/kg wet1470 88Diethyl phthalate 330

1670 40-130µg/kg wet1290 77Dimethyl phthalate 330

1670 40-130µg/kg wet1120 672,4-Dimethylphenol 330

1670 40-130µg/kg wet1660 100Di-n-butyl phthalate 330

1670 40-130µg/kg wet1470 884,6-Dinitro-2-methylphenol 330

1670 40-130µg/kg wet736 442,4-Dinitrophenol 330

1670 40-130µg/kg wet1410 852,4-Dinitrotoluene 165

1670 40-130µg/kg wet1200 722,6-Dinitrotoluene 165

1670 40-130µg/kg wet1680 101Di-n-octyl phthalate 330

1670 40-130µg/kg wet1510 90Fluoranthene 165

1670 40-130µg/kg wet1580 95Fluorene 165

1670 40-130µg/kg wet1280 77Hexachlorobenzene 165

1670 40-130µg/kg wet1240 75Hexachlorobutadiene 165

1670 40-130µg/kg wet990 59Hexachlorocyclopentadiene 165

1670 40-130µg/kg wet1520 91Hexachloroethane 165

1670 40-130µg/kg wet1290 78Indeno (1,2,3-cd) pyrene 165

1670 40-140µg/kg wet1410 851-Methylnaphthalene 165

1670 40-130µg/kg wet1230 74Isophorone 165

1670 40-130µg/kg wet1340 802-Methylnaphthalene 165

1670 40-130µg/kg wet1290 772-Methylphenol 330

1670 40-130µg/kg wet1340 803 & 4-Methylphenol 330

1670 40-130µg/kg wet1350 81Naphthalene 165

1670 40-130µg/kg wet1350 812-Nitroaniline 330

1670 40-130µg/kg wet1220 733-Nitroaniline 330

1670 40-130µg/kg wet1550 934-Nitroaniline 165

1670 40-130µg/kg wet1370 82Nitrobenzene 165

1670 40-130µg/kg wet1220 732-Nitrophenol 165

1670 40-130µg/kg wet979 594-Nitrophenol 1320

1670 40-130µg/kg wet965 58N-Nitrosodimethylamine 165

1670 40-130µg/kg wet1260 76N-Nitrosodi-n-propylamine 165

1670 40-130µg/kg wet1830 110N-Nitrosodiphenylamine 330

1670 40-130µg/kg wetQC2610 37Pentachlorophenol 330

1670 40-130µg/kg wet1470 88Phenanthrene 165

1670 40-130µg/kg wet1140 68Phenol 330

1670 40-130µg/kg wet1340 80Pyrene 165

1670 40-140µg/kg wetQC2628 38Pyridine 330

1670 40-130µg/kg wet1190 721,2,4-Trichlorobenzene 330

1670 40-130µg/kg wet1230 742,4,5-Trichlorophenol 330

1670 40-130µg/kg wet1400 842,4,6-Trichlorophenol 165

1670 40-140µg/kg wet1870 112Pentachloronitrobenzene 330

1670 40-140µg/kg wet1370 821,2,4,5-Tetrachlorobenzene 330
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107444 - SW846 3545A

LCS (1107444-BS1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

1670 30-130Surrogate: 2-Fluorobiphenyl 1470 µg/kg wet 88

1670 30-130Surrogate: 2-Fluorophenol 1380 µg/kg wet 83

1670 30-130Surrogate: Nitrobenzene-d5 1470 µg/kg wet 88

1670 30-130Surrogate: Phenol-d5 1320 µg/kg wet 79

1670 30-130Surrogate: Terphenyl-dl4 1400 µg/kg wet 84

1670 30-130Surrogate: 2,4,6-Tribromophenol 1350 µg/kg wet 81
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Semivolatile Organic Compounds by GC - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107445 - SW846 3545A

Blank (1107445-BLK1) Prepared & Analyzed: 26-Apr-11

µg/kg wetBRLAroclor-1016 20.0

µg/kg wetBRLAroclor-1016 [2C] 20.0

µg/kg wetBRLAroclor-1221 20.0

µg/kg wetBRLAroclor-1221 [2C] 20.0

µg/kg wetBRLAroclor-1232 20.0

µg/kg wetBRLAroclor-1232 [2C] 20.0

µg/kg wetBRLAroclor-1242 20.0

µg/kg wetBRLAroclor-1242 [2C] 20.0

µg/kg wetBRLAroclor-1248 20.0

µg/kg wetBRLAroclor-1248 [2C] 20.0

µg/kg wetBRLAroclor-1254 20.0

µg/kg wetBRLAroclor-1254 [2C] 20.0

µg/kg wetBRLAroclor-1260 20.0

µg/kg wetBRLAroclor-1260 [2C] 20.0

µg/kg wetBRLAroclor-1262 20.0

µg/kg wetBRLAroclor-1262 [2C] 20.0

µg/kg wetBRLAroclor-1268 20.0

µg/kg wetBRLAroclor-1268 [2C] 20.0

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 21.0 µg/kg wet 105

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) [2C] 23.1 µg/kg wet 116

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) 19.8 µg/kg wet 99

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 17.6 µg/kg wet 88

LCS (1107445-BS1) Prepared & Analyzed: 26-Apr-11

250 50-140µg/kg wet221 89Aroclor-1016 20.0

250 50-140µg/kg wet244 98Aroclor-1016 [2C] 20.0

250 50-140µg/kg wet170 68Aroclor-1260 20.0

250 50-140µg/kg wet169 67Aroclor-1260 [2C] 20.0

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 18.7 µg/kg wet 94

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) [2C] 20.8 µg/kg wet 104

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) 16.0 µg/kg wet 80

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 17.3 µg/kg wet 86

LCS Dup (1107445-BSD1) Prepared & Analyzed: 26-Apr-11

250 3050-140 3µg/kg wet215 86Aroclor-1016 20.0

250 3050-140 8µg/kg wet225 90Aroclor-1016 [2C] 20.0

250 3050-140 1µg/kg wet172 69Aroclor-1260 20.0

250 3050-140 8µg/kg wet156 62Aroclor-1260 [2C] 20.0

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 18.0 µg/kg wet 90

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) [2C] 19.0 µg/kg wet 95

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) 15.0 µg/kg wet 75

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 14.8 µg/kg wet 74
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107443 - SW846 3545A

Blank (1107443-BLK1) Prepared & Analyzed: 26-Apr-11

mg/kg wetBRLGasoline 13.3

mg/kg wetBRLFuel Oil #2 13.3

mg/kg wetBRLFuel Oil #4 13.3

mg/kg wetBRLFuel Oil #6 13.3

mg/kg wetBRLMotor Oil 13.3

mg/kg wetBRLLigroin 13.3

mg/kg wetBRLAviation Fuel 13.3

mg/kg wetBRLHydraulic Oil 13.3

mg/kg wetBRLDielectric Fluid 13.3

mg/kg wetBRLUnidentified 13.3

mg/kg wetBRLOther Oil 13.3

mg/kg wetBRLTotal Petroleum Hydrocarbons 13.3

3.33 40-140Surrogate: 1-Chlorooctadecane 2.85 mg/kg wet 86

LCS (1107443-BS1) Prepared & Analyzed: 26-Apr-11

667 40-140mg/kg wet835 125Fuel Oil #2 13.3

3.33 40-140Surrogate: 1-Chlorooctadecane 2.92 mg/kg wet 88
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TCLP Metals by EPA 1311 & 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107488 - SW846 3010A

Blank (1107488-BLK1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

mg/lBRLLead 0.0150

LCS (1107488-BS1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

2.50 85-115mg/l2.71 108Lead 0.0150

LCS Dup (1107488-BSD1) Prepared: 26-Apr-11   Analyzed: 27-Apr-11

2.50 2085-115 0.1mg/l2.71 108Lead 0.0150
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General Chemistry Parameters - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107470 - General Preparation

Duplicate (1107470-DUP1) Prepared & Analyzed: 26-Apr-11Source: SB27555-01

200.2% 93.192.9% Solids
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Toxicity Characteristics - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107575 - General Preparation

Reference (1107575-SRM1) Prepared & Analyzed: 27-Apr-11

6.00 97.5-102.5pH Units5.97 100pH

Reference (1107575-SRM2) Prepared & Analyzed: 27-Apr-11

5.51 92-108pH Units5.53 100pH

Batch 1107596 - General Preparation

Blank (1107596-BLK1) Prepared & Analyzed: 27-Apr-11

mg/kg wetNonreactiveReactivity

mg/kg wetBRLReactive Cyanide 25.0

mg/kg wetBRLReactive Sulfide 50.0

Duplicate (1107596-DUP1) Prepared & Analyzed: 27-Apr-11Source: SB27555-01

200mg/kg dry NonreactiveNonreactiveReactivity

35mg/kg dry BRLBRLReactive Cyanide 23.9

35mg/kg dry BRLBRLReactive Sulfide 47.7

Reference (1107596-SRM1) Prepared & Analyzed: 27-Apr-11

100 0-200mg/kg wetBRL 0Reactive Cyanide 25.0

Reference (1107596-SRM2) Prepared & Analyzed: 27-Apr-11

6700 0-200mg/kg wet76.1 1Reactive Sulfide 50.0

Batch 1107605 - General Preparation

Reference (1107605-SRM1) Prepared & Analyzed: 27-Apr-11

81.0 95-105°F80 99Flashpoint

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 16 of 19



Notes and Definitions

Analyte out of acceptance range in QC spike but no reportable concentration present in sample.QC2

The Reporting Limit has been raised to account for matrix interference.R01

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

The method for pH does not stipulate a specific holding time other than to state that the samples should be analyzed as 

soon as possible.  For aqueous samples the 40 CFR 136 specifies a holding time of 15 minutes from sampling to analysis. 

Therefore all aqueous pH samples not analyzed in the field are considered out of hold time at the time of sample receipt.  

All soil samples are analyzed as soon as possible after sample receipt.

pH

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Interpretation of Total Petroleum Hydrocarbon Report

Petroleum identification is determined by comparing the GC fingerprint obtained from the sample with a library of GC fingerprints 

obtained from analyses of various petroleum products.  Possible match categories are as follows:

Gasoline - includes regular, unleaded, premium, etc.

Fuel Oil #2 - includes home heating oil, #2 fuel oil, and diesel

Fuel Oil #4 - includes #4 fuel oil

Fuel Oil #6 - includes #6 fuel oil and bunker "C" oil

Motor Oil - includes virgin and waste automobile oil

Ligroin - includes mineral spirits, petroleum naphtha, vm&p naphtha

Aviation Fuel - includes kerosene, Jet A and JP-4

Other Oil - includes lubricating and cutting oil, and silicon oil

At times, the unidentified petroleum product is quantified using a calibration that most closely approximates the distribution of 

compounds in the sample.  When this occurs, the result is qualified as *TPH (Calculated as).
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Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

Rebecca Merz
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MassDEP Analytical Protocol Certification Form

Laboratory Name: Spectrum Analytical, Inc. Project #: 11-1401

Project Location: TSC Playground - Cambridge, MA RTN:

This form provides certifications for the following data set: SB27555-01

Matrices: Soil

CAM Protocol

8260 VOC

CAM II A

7470/7471 Hg

CAM III B

MassDEP VPH

CAM IV A

8081 Pesticides

CAM V B

7196 Hex Cr

CAM VI B

MassDEP APH

CAM IX A

8270 SVOC

CAM II B

7010 Metals

CAM III C

MassDEP EPH

CAM IV B

8151 Herbicides

CAM V C

8330 Explosives

CAM VIII A

TO-15 VOC

CAM IX B

6010 Metals

CAM III A

6020 Metals

CAM III D

8082 PCB

CAM V A

9014 Total

Cyanide/PAC

CAM VI A

6860 Perchlorate

CAM VIII B

ü

ü ü

Affirmative responses to questions A through F are required for "Presumptive Certainty" status

Were all samples received in a condition consistent with those described on the Chain of Custody, properly 

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding 

times?

Were the analytical method(s) and all associated QC requirements specified in the selected CAM 

protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality 

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

a. VPH, EPH, and APH Methods only: Was each method conducted without significant modification(s)?

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all "No" responses to questions A through E)?

Responses to questions G, H and I below are required for "Presumptive Certainty" status

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)?

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and representativeness 

requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

All negative responses are addressed in a case narrative on the cover page of this report.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible for obtaining the 

information, the material contained in this analytical report is, to the best of my knowledge and belief, accurate and complete.

Nicole Leja

Laboratory Director

Date: 4/27/2011

A

B

C

D

E

F

G

H

I

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

ü

ü

ü

ü

ü

ü

ü

ü

Yes No
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Report Date:

05-May-11 16:32
ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report

FS Engineers, Inc.

2 Clock Tower Place, Suite 630

Maynard, MA  01754

Attn: Farooq Siddique

Project:

Project #:

TSC-Volpe Center - Cambridge, MA

11-1401

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB27755-01 CSB-01-042611 Soil 26-Apr-11 13:25 27-Apr-11 16:40

SB27755-02 CSB-02-042611 Soil 26-Apr-11 13:40 27-Apr-11 16:40

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Nicole Leja

Laboratory Director

Spectrum Analytical holds certification in the State of Massachusetts for the analytes as indicated with an X in the "Cert." column 

within this report.  Please note that the State of Massachusetts does not offer certification for all analytes.

Please note that this report contains 18 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are 

transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 18



CASE NARRATIVE:

The sample temperature upon receipt by Spectrum Analytical courier was recorded as 2.6 degrees Celsius.  The condition of these 

samples was further noted as received on ice.  The samples were transported on ice to the laboratory facility and the temperature was 

recorded at 0.6 degrees Celsius upon receipt at the laboratory.  Please refer to the Chain of Custody for details specific to sample 

receipt times.

An infrared thermometer with a tolerance of +/- 2.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

MADEP has published a list of analytical methods (CAM) which provides a series of recommended protocols for the acquisition, 

analysis and reporting of analytical data in support of MCP decisions.  "Presumptive Certainty" can be established only for those 

methods published by the MADEP in the MCP CAM.  The compounds and/or elements reported were specifically requested by the 

client on the Chain of Custody and in some cases may not include the full analyte list as defined in the method.  Regulatory limits may 

not be achieved if specific method and/or technique was not requested on the Chain of Custody.

According to WSC-CAM 5/2009 Rev.1, Table 11 A-1, recovery for some VOC analytes have been deemed potentially difficult. 

Although they may still be within the recommended recovery range, a range has been set based on historical control limits.

Some target analytes which are not listed as exceptions in the Summary of CAM Reporting Limits may exceed the recommended RL 

based on sample initial volume or weight provided, % moisture content, or responsiveness of a particular analyte to purge and trap 

instrumentation.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

+MADEP EPH 5/2004 R

Laboratory Control Samples:

1108091 BSD

Benzo (b) fluoranthene RPD 28% (25%) is outside individual acceptance criteria, but within overall method allowances.

Benzo (k) fluoranthene RPD 33% (25%) is outside individual acceptance criteria, but within overall method allowances.

1108091-BSD1

The RPD result exceeded the QC control limits; however, both percent recoveries were acceptable. Sample results for the QC 

batch were accepted based on percent recoveries and completeness of QC data.

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Samples:

SB27755-02 CSB-02-042611

Duplicate analysis confirmed surrogate failure due to matrix effects.

1-Chlorooctadecane

Ortho-Terphenyl

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB27755-02RE1 CSB-02-042611

Duplicate analysis confirmed surrogate failure due to matrix effects.

1-Chlorooctadecane

Ortho-Terphenyl
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+MADEP EPH 5/2004 R

Samples:

SB27755-02RE1 CSB-02-042611

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SW846 6010C

Samples:

SB27755-02 CSB-02-042611

The Reporting Limit has been raised to account for matrix interference.

Antimony

SW846 7471B

Samples:

SB27755-01 CSB-01-042611

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Mercury

SB27755-02 CSB-02-042611

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

Mercury
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CSB-01-042611

Sample Identification
Matrix

26-Apr-11 13:25

Collection Date/Time Received

27-Apr-11

Client Project #

11-1401 Soil
SB27755-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3545A

+MADEP EPH 

5/2004 R

03-May-1102-May-11mg/kg dry 11.7BRLC9-C18 Aliphatic Hydrocarbons 1 1107877MM

" ""mg/kg dry 11.7BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/kg dry 11.732.7C11-C22 Aromatic Hydrocarbons 1 ""

" ""mg/kg dry 11.742.3Unadjusted C11-C22 Aromatic 

Hydrocarbons

1 ""

" ""mg/kg dry 11.732.7Total Petroleum Hydrocarbons 1 ""

" ""mg/kg dry 11.742.3Unadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes

Prepared by method SW846 3545A

" ""µg/kg dry 391BRL91-20-3 Naphthalene 1 ""

" ""µg/kg dry 391BRL91-57-6 2-Methylnaphthalene 1 ""

" ""µg/kg dry 391BRL208-96-8 Acenaphthylene 1 ""

" ""µg/kg dry 391BRL83-32-9 Acenaphthene 1 ""

" ""µg/kg dry 391BRL86-73-7 Fluorene 1 ""

" ""µg/kg dry 3911,72085-01-8 Phenanthrene 1 ""

" ""µg/kg dry 391429120-12-7 Anthracene 1 ""

" ""µg/kg dry 3911,690206-44-0 Fluoranthene 1 ""

" ""µg/kg dry 3911,640129-00-0 Pyrene 1 ""

" ""µg/kg dry 39177056-55-3 Benzo (a) anthracene 1 ""

" ""µg/kg dry 391960218-01-9 Chrysene 1 ""

" ""µg/kg dry 391399205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/kg dry 391628207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/kg dry 39172750-32-8 Benzo (a) pyrene 1 ""

" ""µg/kg dry 391BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/kg dry 391BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/kg dry 391BRL191-24-2 Benzo (g,h,i) perylene 1 ""

Surrogate recoveries:

40-140 % " " ""1-Chlorooctadecane 72 "3386-33-2

40-140 % " " ""Ortho-Terphenyl 67 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 88 "321-60-8

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 03-May-1102-May-11mg/kg dry 1.74BRL7440-22-4 Silver 1 1107916ARF

" ""mg/kg dry 1.7420.17440-38-2 Arsenic 1 ""

" ""mg/kg dry 0.581BRL7440-41-7 Beryllium 1 ""

" ""mg/kg dry 0.5810.6977440-43-9 Cadmium 1 ""

" ""mg/kg dry 1.1615.57440-47-3 Chromium 1 ""

" 04-May-11"mg/kg dry 1.162177440-50-8 Copper 1 ""

SW846 7471B 04-May-11"mg/kg dry 0.315GS15.117439-97-6 Mercury 10 1107918EDT

SW846 6010C 03-May-11"mg/kg dry 1.1617.27440-02-0 Nickel 1 1107916ARF

" ""mg/kg dry 1.741,1107439-92-1 Lead 1 ""

" ""mg/kg dry 5.81BRL7440-36-0 Antimony 1 ""

" ""mg/kg dry 2.32BRL7782-49-2 Selenium 1 ""

" ""mg/kg dry 3.48BRL7440-28-0 Thallium 1 ""

" ""mg/kg dry 1.163317440-66-6 Zinc 1 ""
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CSB-01-042611

Sample Identification
Matrix

26-Apr-11 13:25

Collection Date/Time Received

27-Apr-11

Client Project #

11-1401 Soil
SB27755-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

General Chemistry Parameters

SM2540 G Mod. 02-May-1102-May-11%84.2% Solids 1 1107900BD

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 5 of 18



CSB-02-042611

Sample Identification
Matrix

26-Apr-11 13:40

Collection Date/Time Received

27-Apr-11

Client Project #

11-1401 Soil
SB27755-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

EPH Aliphatic/Aromatic Ranges GS1

Prepared by method SW846 3545A

+MADEP EPH 

5/2004 R

03-May-1102-May-11mg/kg dry 11.7BRLC9-C18 Aliphatic Hydrocarbons 1 1107877MM

" ""mg/kg dry 11.7BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/kg dry 117384C11-C22 Aromatic Hydrocarbons 10 ""

" ""mg/kg dry 117702Unadjusted C11-C22 Aromatic 

Hydrocarbons

10 ""

" ""mg/kg dry 11.7384Total Petroleum Hydrocarbons 1 ""

" ""mg/kg dry 11.7702Unadjusted Total Petroleum 

Hydrocarbons

1 ""

Re-analysis of EPH Aliphatic/Aromatic Ranges

Prepared by method SW846 3545A

GS1

+MADEP EPH 

5/2004 R

05-May-1104-May-11mg/kg dry 34.6BRLC9-C18 Aliphatic Hydrocarbons 1 1108091MM

" ""mg/kg dry 34.6BRLC19-C36 Aliphatic Hydrocarbons 1 ""

" ""mg/kg dry 346798C11-C22 Aromatic Hydrocarbons 10 ""

" ""mg/kg dry 3461,150Unadjusted C11-C22 Aromatic 

Hydrocarbons

10 ""

" ""mg/kg dry 346798Total Petroleum Hydrocarbons 1 ""

" ""mg/kg dry 3461,150Unadjusted Total Petroleum 

Hydrocarbons

1 ""

EPH Target PAH Analytes GS1

Prepared by method SW846 3545A

+MADEP EPH 

5/2004 R

03-May-1102-May-11µg/kg dry 39006,56091-20-3 Naphthalene 10 1107877MM

" ""µg/kg dry 39004,56091-57-6 2-Methylnaphthalene 10 ""

" ""µg/kg dry 3900BRL208-96-8 Acenaphthylene 10 ""

" ""µg/kg dry 390013,70083-32-9 Acenaphthene 10 ""

" ""µg/kg dry 390012,60086-73-7 Fluorene 10 ""

" ""µg/kg dry 390083,00085-01-8 Phenanthrene 10 ""

" ""µg/kg dry 390019,800120-12-7 Anthracene 10 ""

" ""µg/kg dry 390054,300206-44-0 Fluoranthene 10 ""

" ""µg/kg dry 390046,300129-00-0 Pyrene 10 ""

" ""µg/kg dry 390018,60056-55-3 Benzo (a) anthracene 10 ""

" ""µg/kg dry 390018,500218-01-9 Chrysene 10 ""

" ""µg/kg dry 39007,450205-99-2 Benzo (b) fluoranthene 10 ""

" ""µg/kg dry 390012,700207-08-9 Benzo (k) fluoranthene 10 ""

" ""µg/kg dry 390012,80050-32-8 Benzo (a) pyrene 10 ""

" ""µg/kg dry 3900BRL193-39-5 Indeno (1,2,3-cd) pyrene 10 ""

" ""µg/kg dry 3900BRL53-70-3 Dibenzo (a,h) anthracene 10 ""

" ""µg/kg dry 3900BRL191-24-2 Benzo (g,h,i) perylene 10 ""

Surrogate recoveries:

40-140 % " " ""SDUP1-Chlorooctadecane 17 "3386-33-2

40-140 % " " ""SDUPOrtho-Terphenyl 13 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 73 "321-60-8

Re-analysis of EPH Target PAH Analytes

Prepared by method SW846 3545A

GS1

+MADEP EPH 

5/2004 R

05-May-1104-May-11µg/kg dry 11500BRL91-20-3 Naphthalene 10 1108091MM
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CSB-02-042611

Sample Identification
Matrix

26-Apr-11 13:40

Collection Date/Time Received

27-Apr-11

Client Project #

11-1401 Soil
SB27755-02

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Extractable Petroleum Hydrocarbons

Re-analysis of EPH Target PAH Analytes

Prepared by method SW846 3545A

GS1

+MADEP EPH 

5/2004 R

05-May-1104-May-11µg/kg dry 11500BRL91-57-6 2-Methylnaphthalene 10 1108091MM

" ""µg/kg dry 11500BRL208-96-8 Acenaphthylene 10 ""

" ""µg/kg dry 11500BRL83-32-9 Acenaphthene 10 ""

" ""µg/kg dry 11500BRL86-73-7 Fluorene 10 ""

" ""µg/kg dry 1150085,60085-01-8 Phenanthrene 10 ""

" ""µg/kg dry 1150020,400120-12-7 Anthracene 10 ""

" ""µg/kg dry 1150063,500206-44-0 Fluoranthene 10 ""

" ""µg/kg dry 1150053,900129-00-0 Pyrene 10 ""

" ""µg/kg dry 1150023,40056-55-3 Benzo (a) anthracene 10 ""

" ""µg/kg dry 1150022,600218-01-9 Chrysene 10 ""

" ""µg/kg dry 1150012,500205-99-2 Benzo (b) fluoranthene 10 ""

" ""µg/kg dry 1150014,000207-08-9 Benzo (k) fluoranthene 10 ""

" ""µg/kg dry 1150017,00050-32-8 Benzo (a) pyrene 10 ""

" ""µg/kg dry 11500BRL193-39-5 Indeno (1,2,3-cd) pyrene 10 ""

" ""µg/kg dry 11500BRL53-70-3 Dibenzo (a,h) anthracene 10 ""

" ""µg/kg dry 11500BRL191-24-2 Benzo (g,h,i) perylene 10 ""

Surrogate recoveries:

40-140 % " " ""SDUP1-Chlorooctadecane 21 "3386-33-2

40-140 % " " ""SDUPOrtho-Terphenyl 18 "84-15-1

40-140 % " " ""2-Fluorobiphenyl 73 "321-60-8

Total Metals by EPA 6000/7000 Series Methods

SW846 6010C 03-May-1102-May-11mg/kg dry 1.55BRL7440-22-4 Silver 1 1107916ARF

" ""mg/kg dry 1.5529.57440-38-2 Arsenic 1 ""

" ""mg/kg dry 0.516BRL7440-41-7 Beryllium 1 ""

" ""mg/kg dry 0.5161.657440-43-9 Cadmium 1 ""

" ""mg/kg dry 1.0316.17440-47-3 Chromium 1 ""

" 04-May-11"mg/kg dry 1.034867440-50-8 Copper 1 ""

SW846 7471B 04-May-11"mg/kg dry 1.77GS16.967439-97-6 Mercury 50 1107918EDT

SW846 6010C 03-May-11"mg/kg dry 1.0321.87440-02-0 Nickel 1 1107916ARF

" ""mg/kg dry 1.554667439-92-1 Lead 1 ""

" 04-May-11"mg/kg dry 51.6R01BRL7440-36-0 Antimony 10 ""

" 03-May-11"mg/kg dry 2.06BRL7782-49-2 Selenium 1 ""

" ""mg/kg dry 3.10BRL7440-28-0 Thallium 1 ""

" ""mg/kg dry 1.032027440-66-6 Zinc 1 ""

General Chemistry Parameters

SM2540 G Mod. 02-May-1102-May-11%84.3% Solids 1 1107900BD
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107877 - SW846 3545A

Blank (1107877-BLK1) Prepared & Analyzed: 02-May-11

mg/kg wetBRLC9-C18 Aliphatic Hydrocarbons 5.00

mg/kg wetBRLC19-C36 Aliphatic Hydrocarbons 5.00

mg/kg wetBRLC11-C22 Aromatic Hydrocarbons 5.00

mg/kg wetBRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

5.00

mg/kg wetBRLTotal Petroleum Hydrocarbons 5.00

mg/kg wetBRLUnadjusted Total Petroleum Hydrocarbons 5.00

µg/kg wetBRLNaphthalene 166

µg/kg wetBRL2-Methylnaphthalene 166

µg/kg wetBRLAcenaphthylene 166

µg/kg wetBRLAcenaphthene 166

µg/kg wetBRLFluorene 166

µg/kg wetBRLPhenanthrene 166

µg/kg wetBRLAnthracene 166

µg/kg wetBRLFluoranthene 166

µg/kg wetBRLPyrene 166

µg/kg wetBRLBenzo (a) anthracene 166

µg/kg wetBRLChrysene 166

µg/kg wetBRLBenzo (b) fluoranthene 166

µg/kg wetBRLBenzo (k) fluoranthene 166

µg/kg wetBRLBenzo (a) pyrene 166

µg/kg wetBRLIndeno (1,2,3-cd) pyrene 166

µg/kg wetBRLDibenzo (a,h) anthracene 166

µg/kg wetBRLBenzo (g,h,i) perylene 166

µg/kg wet0.00Naphthalene (aliphatic fraction)

µg/kg wet0.002-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 2720 µg/kg wet 81

3330 40-140Surrogate: Ortho-Terphenyl 2250 µg/kg wet 67

2670 40-140Surrogate: 2-Fluorobiphenyl 2180 µg/kg wet 82

LCS (1107877-BS1) Prepared & Analyzed: 02-May-11

40.0 40-140mg/kg wet19.1 48C9-C18 Aliphatic Hydrocarbons 5.00

53.3 40-140mg/kg wet38.5 72C19-C36 Aliphatic Hydrocarbons 5.00

113 40-140mg/kg wet65.3 58C11-C22 Aromatic Hydrocarbons 5.00

6670 40-140µg/kg wet3500 52Naphthalene 166

6670 40-140µg/kg wet4020 602-Methylnaphthalene 166

6670 40-140µg/kg wet4230 63Acenaphthylene 166

6670 40-140µg/kg wet4360 65Acenaphthene 166

6670 40-140µg/kg wet4600 69Fluorene 166

6670 40-140µg/kg wet4590 69Phenanthrene 166

6670 40-140µg/kg wet4370 66Anthracene 166

6670 40-140µg/kg wet4880 73Fluoranthene 166

6670 40-140µg/kg wet4870 73Pyrene 166

6670 40-140µg/kg wet4630 69Benzo (a) anthracene 166

6670 40-140µg/kg wet5050 76Chrysene 166

6670 40-140µg/kg wet4290 64Benzo (b) fluoranthene 166

6670 40-140µg/kg wet5150 77Benzo (k) fluoranthene 166

6670 40-140µg/kg wet4540 68Benzo (a) pyrene 166

6670 40-140µg/kg wet4220 63Indeno (1,2,3-cd) pyrene 166

6670 40-140µg/kg wet4090 61Dibenzo (a,h) anthracene 166

6670 40-140µg/kg wet4270 64Benzo (g,h,i) perylene 166

6670 0-200µg/kg wet0.00667 0.0001Naphthalene (aliphatic fraction)

6670 0-200µg/kg wet0.00667 0.00012-Methylnaphthalene (aliphatic fraction)
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107877 - SW846 3545A

LCS (1107877-BS1) Prepared & Analyzed: 02-May-11

3330 40-140Surrogate: 1-Chlorooctadecane 2000 µg/kg wet 60

3330 40-140Surrogate: Ortho-Terphenyl 2360 µg/kg wet 71

2670 40-140Surrogate: 2-Fluorobiphenyl 2560 µg/kg wet 96

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

LCS (1107877-BS2) Prepared: 02-May-11   Analyzed: 03-May-11

40.0 40-140mg/kg wet26.5 66C9-C18 Aliphatic Hydrocarbons 5.00

53.3 40-140mg/kg wet34.7 65C19-C36 Aliphatic Hydrocarbons 5.00

113 40-140mg/kg wet70.0 62C11-C22 Aromatic Hydrocarbons 5.00

6670 40-140µg/kg wet3550 53Naphthalene 166

6670 40-140µg/kg wet4000 602-Methylnaphthalene 166

6670 40-140µg/kg wet4420 66Acenaphthylene 166

6670 40-140µg/kg wet4430 66Acenaphthene 166

6670 40-140µg/kg wet4870 73Fluorene 166

6670 40-140µg/kg wet5010 75Phenanthrene 166

6670 40-140µg/kg wet4920 74Anthracene 166

6670 40-140µg/kg wet5280 79Fluoranthene 166

6670 40-140µg/kg wet5280 79Pyrene 166

6670 40-140µg/kg wet5090 76Benzo (a) anthracene 166

6670 40-140µg/kg wet5260 79Chrysene 166

6670 40-140µg/kg wet4770 72Benzo (b) fluoranthene 166

6670 40-140µg/kg wet5300 80Benzo (k) fluoranthene 166

6670 40-140µg/kg wet5160 77Benzo (a) pyrene 166

6670 40-140µg/kg wet5140 77Indeno (1,2,3-cd) pyrene 166

6670 40-140µg/kg wet5020 75Dibenzo (a,h) anthracene 166

6670 40-140µg/kg wet5250 79Benzo (g,h,i) perylene 166

6670 0-200µg/kg wet0.00Naphthalene (aliphatic fraction)

6670 0-200µg/kg wet0.002-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 1790 µg/kg wet 54

3330 40-140Surrogate: Ortho-Terphenyl 2540 µg/kg wet 76

2670 40-140Surrogate: 2-Fluorobiphenyl 2110 µg/kg wet 79

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

LCS Dup (1107877-BSD1) Prepared & Analyzed: 02-May-11

40.0 2540-140 5mg/kg wet18.2 46C9-C18 Aliphatic Hydrocarbons 5.00

53.3 2540-140 19mg/kg wet31.8 60C19-C36 Aliphatic Hydrocarbons 5.00

113 2540-140 12mg/kg wet58.0 51C11-C22 Aromatic Hydrocarbons 5.00

6670 2540-140 22µg/kg wet2800 42Naphthalene 166

6670 2540-140 23µg/kg wet3200 482-Methylnaphthalene 166

6670 2540-140 19µg/kg wet3480 52Acenaphthylene 166

6670 2540-140 19µg/kg wet3620 54Acenaphthene 166

6670 2540-140 14µg/kg wet4000 60Fluorene 166

6670 2540-140 11µg/kg wet4130 62Phenanthrene 166

6670 2540-140 12µg/kg wet3890 58Anthracene 166

6670 2540-140 9µg/kg wet4450 67Fluoranthene 166

6670 2540-140 7µg/kg wet4530 68Pyrene 166

6670 2540-140 7µg/kg wet4320 65Benzo (a) anthracene 166

6670 2540-140 8µg/kg wet4680 70Chrysene 166

6670 2540-140 12µg/kg wet3810 57Benzo (b) fluoranthene 166

6670 2540-140 0.5µg/kg wet5130 77Benzo (k) fluoranthene 166
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Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107877 - SW846 3545A

LCS Dup (1107877-BSD1) Prepared & Analyzed: 02-May-11

6670 2540-140 5µg/kg wet4300 64Benzo (a) pyrene 166

6670 2540-140 0.9µg/kg wet4180 63Indeno (1,2,3-cd) pyrene 166

6670 2540-140 3µg/kg wet3990 60Dibenzo (a,h) anthracene 166

6670 2540-140 0.4µg/kg wet4250 64Benzo (g,h,i) perylene 166

6670 2000-200 0µg/kg wet0.00667 0.0001Naphthalene (aliphatic fraction)

6670 2000-200 0µg/kg wet0.00667 0.00012-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 1470 µg/kg wet 44

3330 40-140Surrogate: Ortho-Terphenyl 2190 µg/kg wet 66

2670 40-140Surrogate: 2-Fluorobiphenyl 1920 µg/kg wet 72

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

Batch 1108091 - SW846 3545A

Blank (1108091-BLK1) Prepared & Analyzed: 04-May-11

mg/kg wetBRLC9-C18 Aliphatic Hydrocarbons 5.00

mg/kg wetBRLC19-C36 Aliphatic Hydrocarbons 5.00

mg/kg wetBRLC11-C22 Aromatic Hydrocarbons 5.00

mg/kg wetBRLUnadjusted C11-C22 Aromatic 

Hydrocarbons

5.00

mg/kg wetBRLTotal Petroleum Hydrocarbons 5.00

mg/kg wetBRLUnadjusted Total Petroleum Hydrocarbons 5.00

µg/kg wetBRLNaphthalene 166

µg/kg wetBRL2-Methylnaphthalene 166

µg/kg wetBRLAcenaphthylene 166

µg/kg wetBRLAcenaphthene 166

µg/kg wetBRLFluorene 166

µg/kg wetBRLPhenanthrene 166

µg/kg wetBRLAnthracene 166

µg/kg wetBRLFluoranthene 166

µg/kg wetBRLPyrene 166

µg/kg wetBRLBenzo (a) anthracene 166

µg/kg wetBRLChrysene 166

µg/kg wetBRLBenzo (b) fluoranthene 166

µg/kg wetBRLBenzo (k) fluoranthene 166

µg/kg wetBRLBenzo (a) pyrene 166

µg/kg wetBRLIndeno (1,2,3-cd) pyrene 166

µg/kg wetBRLDibenzo (a,h) anthracene 166

µg/kg wetBRLBenzo (g,h,i) perylene 166

µg/kg wet0.00Naphthalene (aliphatic fraction)

µg/kg wet0.002-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 2080 µg/kg wet 62

3330 40-140Surrogate: Ortho-Terphenyl 2470 µg/kg wet 74

2670 40-140Surrogate: 2-Fluorobiphenyl 2220 µg/kg wet 83

LCS (1108091-BS1) Prepared & Analyzed: 04-May-11

40.0 40-140mg/kg wet17.3 43C9-C18 Aliphatic Hydrocarbons 5.00

53.3 40-140mg/kg wet32.4 61C19-C36 Aliphatic Hydrocarbons 5.00

113 40-140mg/kg wet63.3 56C11-C22 Aromatic Hydrocarbons 5.00

6670 40-140µg/kg wet3080 46Naphthalene 166

6670 40-140µg/kg wet3470 522-Methylnaphthalene 166

6670 40-140µg/kg wet3830 57Acenaphthylene 166

6670 40-140µg/kg wet3890 58Acenaphthene 166

6670 40-140µg/kg wet4320 65Fluorene 166

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 10 of 18



Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1108091 - SW846 3545A

LCS (1108091-BS1) Prepared & Analyzed: 04-May-11

6670 40-140µg/kg wet4680 70Phenanthrene 166

6670 40-140µg/kg wet4520 68Anthracene 166

6670 40-140µg/kg wet5020 75Fluoranthene 166

6670 40-140µg/kg wet4970 75Pyrene 166

6670 40-140µg/kg wet4790 72Benzo (a) anthracene 166

6670 40-140µg/kg wet5260 79Chrysene 166

6670 40-140µg/kg wet4160 62Benzo (b) fluoranthene 166

6670 40-140µg/kg wet4300 64Benzo (k) fluoranthene 166

6670 40-140µg/kg wet4610 69Benzo (a) pyrene 166

6670 40-140µg/kg wet4130 62Indeno (1,2,3-cd) pyrene 166

6670 40-140µg/kg wet3990 60Dibenzo (a,h) anthracene 166

6670 40-140µg/kg wet4050 61Benzo (g,h,i) perylene 166

6670 0-200µg/kg wet0.00667 0.0001Naphthalene (aliphatic fraction)

6670 0-200µg/kg wet0.00667 0.00012-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 1420 µg/kg wet 43

3330 40-140Surrogate: Ortho-Terphenyl 2180 µg/kg wet 65

2670 40-140Surrogate: 2-Fluorobiphenyl 2160 µg/kg wet 81

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

LCS (1108091-BS2) Prepared & Analyzed: 04-May-11

40.0 40-140mg/kg wet19.2 48C9-C18 Aliphatic Hydrocarbons 5.00

53.3 40-140mg/kg wet32.9 62C19-C36 Aliphatic Hydrocarbons 5.00

113 40-140mg/kg wet67.3 59C11-C22 Aromatic Hydrocarbons 5.00

6670 40-140µg/kg wet3580 54Naphthalene 166

6670 40-140µg/kg wet3930 592-Methylnaphthalene 166

6670 40-140µg/kg wet4250 64Acenaphthylene 166

6670 40-140µg/kg wet4290 64Acenaphthene 166

6670 40-140µg/kg wet4650 70Fluorene 166

6670 40-140µg/kg wet4660 70Phenanthrene 166

6670 40-140µg/kg wet4570 69Anthracene 166

6670 40-140µg/kg wet4920 74Fluoranthene 166

6670 40-140µg/kg wet4900 73Pyrene 166

6670 40-140µg/kg wet4760 71Benzo (a) anthracene 166

6670 40-140µg/kg wet5120 77Chrysene 166

6670 40-140µg/kg wet4840 73Benzo (b) fluoranthene 166

6670 40-140µg/kg wet4950 74Benzo (k) fluoranthene 166

6670 40-140µg/kg wet4800 72Benzo (a) pyrene 166

6670 40-140µg/kg wet4290 64Indeno (1,2,3-cd) pyrene 166

6670 40-140µg/kg wet4210 63Dibenzo (a,h) anthracene 166

6670 40-140µg/kg wet4270 64Benzo (g,h,i) perylene 166

6670 0-200µg/kg wet0.00Naphthalene (aliphatic fraction)

6670 0-200µg/kg wet0.002-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 1710 µg/kg wet 51

3330 40-140Surrogate: Ortho-Terphenyl 2360 µg/kg wet 71

2670 40-140Surrogate: 2-Fluorobiphenyl 2280 µg/kg wet 85

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%

LCS Dup (1108091-BSD1) Prepared & Analyzed: 04-May-11

40.0 2540-140 23mg/kg wet21.7 54C9-C18 Aliphatic Hydrocarbons 5.00

53.3 2540-140 16mg/kg wet38.0 71C19-C36 Aliphatic Hydrocarbons 5.00

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 11 of 18



Extractable Petroleum Hydrocarbons - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1108091 - SW846 3545A

LCS Dup (1108091-BSD1) Prepared & Analyzed: 04-May-11

113 2540-140 16mg/kg wet74.7 66C11-C22 Aromatic Hydrocarbons 5.00

6670 2540-140 16µg/kg wet3630 54Naphthalene 166

6670 2540-140 17µg/kg wet4120 622-Methylnaphthalene 166

6670 2540-140 20µg/kg wet4670 70Acenaphthylene 166

6670 2540-140 20µg/kg wet4740 71Acenaphthene 166

6670 2540-140 19µg/kg wet5230 78Fluorene 166

6670 2540-140 15µg/kg wet5450 82Phenanthrene 166

6670 2540-140 16µg/kg wet5330 80Anthracene 166

6670 2540-140 14µg/kg wet5770 87Fluoranthene 166

6670 2540-140 14µg/kg wet5740 86Pyrene 166

6670 2540-140 17µg/kg wet5690 85Benzo (a) anthracene 166

6670 2540-140 14µg/kg wet6050 91Chrysene 166

6670 2540-140 28µg/kg wetQR25530 83Benzo (b) fluoranthene 166

6670 2540-140 33µg/kg wetQR26010 90Benzo (k) fluoranthene 166

6670 2540-140 20µg/kg wet5650 85Benzo (a) pyrene 166

6670 2540-140 19µg/kg wet4980 75Indeno (1,2,3-cd) pyrene 166

6670 2540-140 21µg/kg wet4910 74Dibenzo (a,h) anthracene 166

6670 2540-140 19µg/kg wet4880 73Benzo (g,h,i) perylene 166

6670 2000-200 0µg/kg wet0.00667 0.0001Naphthalene (aliphatic fraction)

6670 2000-200 0µg/kg wet0.00667 0.00012-Methylnaphthalene (aliphatic fraction)

3330 40-140Surrogate: 1-Chlorooctadecane 2210 µg/kg wet 66

3330 40-140Surrogate: Ortho-Terphenyl 2510 µg/kg wet 75

2670 40-140Surrogate: 2-Fluorobiphenyl 2260 µg/kg wet 85

 0.00

 0.00

Naphthalene Breakthrough

2-Methylnaphthalene Breakthrough

0-5%

0-5%
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Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1107916 - SW846 3050B

Blank (1107916-BLK1) Prepared: 02-May-11   Analyzed: 03-May-11

mg/kg wetBRLAntimony 5.00

mg/kg wetBRLZinc 1.00

mg/kg wetBRLThallium 3.00

mg/kg wetBRLSelenium 2.00

mg/kg wetBRLNickel 1.00

mg/kg wetBRLLead 1.50

mg/kg wetBRLSilver 1.50

mg/kg wetBRLCopper 1.00

mg/kg wetBRLCadmium 0.500

mg/kg wetBRLArsenic 1.50

mg/kg wetBRLBeryllium 0.500

mg/kg wetBRLChromium 1.00

Reference (1107916-SRM1) Prepared: 02-May-11   Analyzed: 03-May-11

39.1 83.6-116.5mg/kg wet40.9 105Lead 1.50

136 81.2-118.8mg/kg wet139 102Thallium 3.00

54.4 9.2-191.5mg/kg wet74.8 138Antimony 5.00

144 82.1-117.9mg/kg wet146 102Zinc 1.00

36.5 83.3-116.6mg/kg wet36.5 100Nickel 1.00

65.2 80.3-119.7mg/kg wet61.8 95Selenium 2.00

60.0 81.7-117.9mg/kg wet63.9 106Chromium 1.00

41.1 84-116mg/kg wet42.8 104Cadmium 0.500

45.2 83.8-115.7mg/kg wet46.1 102Beryllium 0.500

55.9 82.9-117.4mg/kg wet56.7 101Arsenic 1.50

21.0 66.1-133.7mg/kg wet22.0 105Silver 1.50

60.0 83.8-116.2mg/kg wet66.5 111Copper 1.00

Reference (1107916-SRM2) Prepared: 02-May-11   Analyzed: 03-May-11

54.6 9.2-191.5mg/kg wet72.2 132Antimony 5.00

144 82.1-117.9mg/kg wet142 98Zinc 1.00

137 81.2-118.8mg/kg wet136 100Thallium 3.00

65.4 80.3-119.7mg/kg wet63.0 96Selenium 2.00

36.7 83.3-116.6mg/kg wet36.3 99Nickel 1.00

39.2 83.6-116.5mg/kg wet41.5 106Lead 1.50

60.2 83.8-116.2mg/kg wet65.8 109Copper 1.00

60.2 81.7-117.9mg/kg wet62.9 104Chromium 1.00

41.3 84-116mg/kg wet42.7 103Cadmium 0.500

45.4 83.8-115.7mg/kg wet46.5 102Beryllium 0.500

21.1 66.1-133.7mg/kg wet21.9 104Silver 1.50

56.1 82.9-117.4mg/kg wet57.2 102Arsenic 1.50

Batch 1107918 - EPA200/SW7000 Series

Blank (1107918-BLK1) Prepared: 02-May-11   Analyzed: 04-May-11

mg/kg wetBRLMercury 0.0300

Reference (1107918-SRM1) Prepared: 02-May-11   Analyzed: 04-May-11

2.27 71.8-127.8mg/kg wet2.34 103Mercury 0.300

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 13 of 18



Extractable Petroleum Hydrocarbons - CCV Evaluation Report

CCRF % D Limit

Average

RFAnalyte(s)

Batch S103734

Calibration Check (S103734-CCV1)

C9-C18 Aliphatic Hydrocarbons 1.315332E+08 1.06804E+08  25-15.7

C19-C36 Aliphatic Hydrocarbons 1.533876E+08 1.141596E+08  25-6.2

C11-C22 Aromatic Hydrocarbons 21.70554 20.55932  25-5.3

Naphthalene 8.207569 8.864637  258.0

2-Methylnaphthalene 5.249364 5.816365  2510.8

Acenaphthylene 7.632873 8.588267  2512.5

Acenaphthene 4.714004 5.147529  259.2

Fluorene 5.102917 5.919284  2516.0

Phenanthrene 7.036955 8.006661  2513.8

Anthracene 7.111659 8.206746  2515.4

Fluoranthene 6.982094 8.06897  2515.6

Pyrene 7.12881 8.236464  2515.5

Benzo (a) anthracene 5.92254 6.845169  2515.6

Chrysene 5.934326 6.844091  2515.3

Benzo (b) fluoranthene 6.029999 6.811738  2513.0

Benzo (k) fluoranthene 5.900239 6.803726  2515.3

Benzo (a) pyrene 5.406469 6.402828  2518.4

Indeno (1,2,3-cd) pyrene 6.80145 7.405927  258.9

Dibenzo (a,h) anthracene 5.675102 5.950911  254.9

Benzo (g,h,i) perylene 5.902326 6.413961  258.7

 This laboratory report is not valid without an authorized signature on the cover page .
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Batch S103777

Calibration Check (S103777-CCV1)

C9-C18 Aliphatic Hydrocarbons 1.315332E+08 1.090809E+08  25-13.8

C19-C36 Aliphatic Hydrocarbons 1.533876E+08 1.067433E+08  25-15.0

C11-C22 Aromatic Hydrocarbons 21.70554 19.61384  25-9.6

Naphthalene 8.207569 8.633053  255.2

2-Methylnaphthalene 5.249364 5.817255  2510.8

Acenaphthylene 7.632873 8.405521  2510.1

Acenaphthene 4.714004 5.050643  257.1

Fluorene 5.102917 5.634386  2510.4

Phenanthrene 7.036955 7.448156  255.8

Anthracene 7.111659 7.651581  257.6

Fluoranthene 6.982094 7.754004  2511.1

Pyrene 7.12881 7.826457  259.8

Benzo (a) anthracene 5.92254 6.709665  2513.3

Chrysene 5.934326 7.041684  2518.7

Benzo (b) fluoranthene 6.029999 6.32312  254.9

Benzo (k) fluoranthene 5.900239 6.54259  2510.9

Benzo (a) pyrene 5.406469 6.250204  2515.6

Indeno (1,2,3-cd) pyrene 6.80145 7.880933  2515.9

Dibenzo (a,h) anthracene 5.675102 6.382957  2512.5

Benzo (g,h,i) perylene 5.902326 6.831895  2515.7

 This laboratory report is not valid without an authorized signature on the cover page .
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Notes and Definitions

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.GS1

The RPD result exceeded the QC control limits; however, both percent recoveries were acceptable. Sample results for the 

QC batch were accepted based on percent recoveries and completeness of QC data.

QR2

The Reporting Limit has been raised to account for matrix interference.R01

Duplicate analysis confirmed surrogate failure due to matrix effects.SDUP

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

A Matrix Spike and Matrix Spike Duplicate (MS/MSD) for MADEP EPH CAM may not have been analyzed with the samples in this 

work order.  According to the method these spikes are performed only when requested by the client.  If requested the spike recoveries 

are included in the batch QC data.

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

Nicole Leja

Rebecca Merz

 This laboratory report is not valid without an authorized signature on the cover page .
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The following outlines the condition of all EPH samples contained within this report upon laboratory receipt.

Matrices Soil

Containers ü Satisfactory

Aqueous Preservative N/A pH<2 pH>2 pH adjusted to <2 in labü

Temperature Received on ice Received at 4 ± 2 ºCü ü

Were all QA/QC procedures followed as required by the EPH method?  Yes

Were any significant modifications made to the EPH method as specified in Section 11.3?  No

Were all performance/acceptance standards for required QA/QC procedures achieved?  Yes

I attest that based upon my inquiry of those individuals immediately responsible for obtaining the information, the material contained 

in this report is, to the best of my knowledge and belief, accurate and complete.

Authorized by:

Nicole Leja

Laboratory Director

 This laboratory report is not valid without an authorized signature on the cover page .
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MassDEP Analytical Protocol Certification Form

Laboratory Name: Spectrum Analytical, Inc. Project #: 11-1401

Project Location: TSC-Volpe Center - Cambridge, MA RTN:

This form provides certifications for the following data set: SB27755-01 through SB27755-02

Matrices: Soil

CAM Protocol

8260 VOC

CAM II A

7470/7471 Hg

CAM III B

MassDEP VPH

CAM IV A

8081 Pesticides

CAM V B

7196 Hex Cr

CAM VI B

MassDEP APH

CAM IX A

8270 SVOC

CAM II B

7010 Metals

CAM III C

MassDEP EPH

CAM IV B

8151 Herbicides

CAM V C

8330 Explosives

CAM VIII A

TO-15 VOC

CAM IX B

6010 Metals

CAM III A

6020 Metals

CAM III D

8082 PCB

CAM V A

9014 Total

Cyanide/PAC

CAM VI A

6860 Perchlorate

CAM VIII Bü

ü

ü

Affirmative responses to questions A through F are required for "Presumptive Certainty" status

Were all samples received in a condition consistent with those described on the Chain of Custody, properly 

preserved (including temperature) in the field or laboratory, and prepared/analyzed within method holding 

times?

Were the analytical method(s) and all associated QC requirements specified in the selected CAM 

protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected CAM 

protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, "Quality 

Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical Data"?

a. VPH, EPH, and APH Methods only: Was each method conducted without significant modification(s)?

b. APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified and 

evaluated in a laboratory narrative (including all "No" responses to questions A through E)?

Responses to questions G, H and I below are required for "Presumptive Certainty" status

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM protocol(s)?

Data User Note: Data that achieve "Presumptive Certainty" status may not necessarily meet the data usability and representativeness 

requirements described in 310 CMR 40. 1056 (2)(k) and WSC-07-350.

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

All negative responses are addressed in a case narrative on the cover page of this report.

I, the undersigned, attest under the pains and penalties of perjury that, based upon my personal inquiry of those responsible for obtaining the 

information, the material contained in this analytical report is, to the best of my knowledge and belief, accurate and complete.

Nicole Leja

Laboratory Director

Date: 5/5/2011

A

B

C

D

E

F

G

H

I

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

Yes No

ü

ü

ü

ü

ü

ü

ü

ü

ü

Yes No

 This laboratory report is not valid without an authorized signature on the cover page .
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BILL OF LADING DOCUMENTATION 





Revised: 03/10/2010 Ver:9.10.1.0

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)
Release Tracking Number

A.  LOCATION OF SITE OR DISPOSAL SITE WHERE REMEDIATION  WASTE WAS GENERATED:

1.  Release Name/Location Aid:  

2.  Street Address:

3.  City/Town: 4.  Zip Code:

B.  THIS FORM IS BEING USED TO: (check one: B1-B4):

1.  Submit a Bill of Lading (BOL) to transport Remediation Waste to Temporary Storage or a Receiving Facility.

Page 1 of 5

(All sections of this transmittal form must be filled out unless otherwise noted)

5.  Check her if a Tier Classification Submittal has been provided to DEP for this disposal site:

a.  Tier 1A b.  Tier 1B b.  Tier 1C d.  Tier II

6.  If applicable provide the Permit Number: ___________________________________________

3.  Submit an Attestation of Completion of Shipment to a Receiving Facility (Sections C, F and J are not required):

6. Period of Generation Associated with this Bill of Lading ________________ to _________________
(mm/dd/yyyy)(mm/dd/yyyy)

(mm/dd/yyyy)

The Bill of Lading is not considered complete until the Attestation of Completion of Shipment is received by the Department.

a.  Soil b. Groundwater

C.  DESCRIPTION OF WASTE AND WASTE SOURCE:
1.  Contaminated Media /Debris (check all that apply):

c.  Surface Water d.  Sediment e.  Vegetation or Organic Debris 

4.  Certify that Remediation Waste Was Not Shipped, and the Bill of Lading is Void.  (Sections C, D, E, and F are not 
required)

f.  Demolition/Construction Waste g. Inorganic Absorbent Materials h.  Other:_________________________

2.  Uncontainerized Waste (check all that apply):

a.  Inorganic Absorbent Materials b. Other:_______________________________________________________

Response Actions associated with this BOL (check all that apply):

a. Immediate Response Action (IRA)

b.  Release Abatement Measure (RAM)

c. Downgradient Property Status (DPS)

g. Other __________________________________________

e. Comprehensive Response Actions 

2.  Submit an Attestation of Completion of Shipment to Temporary Storage (Sections C, F and J are not required):

f.. Limited Removal Action (LRA): 
(must be retained pursuant to 310 CMR 
40.0034(6); can’t be submitted via eDEP)

d. Utility Release Abatement Measure (URAM) 

5. Date Bill of Lading submitted to the Department:_________________   b. eDEP Transaction ID: ___________________

3 26067

VOLPE TRANSPORTATION CENTER

55 BROADWAY

CAMBRIDGE 02142-0000

✔

✔

✔

✔

4/25/2011 4/26/2011

✔



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

Page 2 of 5

:

Revised: 03/10/2010

D. TRANSPORTER OR COMMON CARRIER INFORMATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Transporter/Common Carrier Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

:

3.   Containerized Waste (check all that apply):

C.  DESCRIPTION OF WASTE AND WASTE SOURCE  (cont.):

a. Tank Bottoms/Sludges b. Containers d. Engineered Impoundmentsc. Drums

e. Other:____________________________________________

4.  Estimated Quantity: ______________

5.  Contaminant Source (check one):

a. Transportation Accident b. Underground Storage Tank c. Brownfields Redevelopment

d. Other:_____________________________________________

6.  Type of Contaminant (check all that apply):

a.  Gasoline b. Diesel Fuel c. #2 Fuel Oil d. #4 Fuel Oil e. #6 Fuel Oil 

g. Waste Oil h.  Kerosene i. Chlorinated Solvents j. Urban Fill k. Other:_________________

f.  Jet Fuel

7.  Constituents of Concern (check all that apply):

a. As b. Cd c. Cr d. Pb e. Hg f. EPH/TPH

h. PCBs i. VOCs j. SVOCs k. Other:_________________________________

8.  If applicable, check the box for the Reportable Concentration Category of the site:

a. RCS-1 b. RCS-2 c. RCGW-1 d. RCGW-2

9. Remediation Waste Characterization Documentation (check at least one):

a. Site History Information b. Sampling Analytical Methods and Procedures c. Laboratory Data 

d. Field Screening Data

i. Date submitted:______________________    ii. Type of Documentation:_____________________________________

BILL OF LADING (pursuant to 310 CMR 40.0030)

Tons Cu. Yds.

e. Characterization Documentation previously submitted to the Department 

(mm/dd/yyyy)

Gallons

g. VPH

100

✔ FORMER SITE USE

✔ ✔ COAL TAR

✔

✔

✔ ✔

✔

CHARTER ENVIRONMENTAL

JON SIMPSON

560 HARRISON AVENUE, 5TH FLOOR PROJECT MANAGER

BOSTON MA 02118-0000

(857) 246-6800 201

260673

✔



E. RECEIVING FACILITY/TEMPORARY STORAGE LOCATION:

4.  Street:

6.  City/Town: 8.  Zip Code:

1.  Operator/Facility Name:

2.  Contact First Name: 3. Last Name:

5. Title:

7.  State:

9. Telephone: 11. Fax:10. Ext:

12.  Type of Facility: (Check one)

a.  Temporary Storage

ii. Reason for Temporary Storage:

i. Period of Temporary Storage: _________________ to ____________________
(mm/dd/yyyy) (mm/dd/yyyy)

b.  Asphalt Batch/Hot Mix

f.  Asphalt Batch/Cold Mix g.  Thermal Processing

c.  Landfill/Disposal e.  Landfill/Daily Coverd.  Landfill/Structural Fill

h.  Incinerator i.  Other:

13.  Division of Hazardous Waste/Class A Permit Number:

14.  Division of Solid Waste Permit Number:

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number
BILL OF LADING (pursuant to 310 CMR 40.0030)

F. LSP SIGNATURE AND STAMP:
I attest under the pains and penalties of perjury that I have personally examined and am familiar with this submittal form, including 
any and all documents accompanying this submittal. In my professional opinion and judgment based upon application of (i) the 
standard of care in 309 CMR 4.02(1), (ii) the applicable provisions of 309 CMR 4.02(2) and (3), and 309 CMR 4.03(2), and (iii) the
provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief, the assessment action(s) undertaken to 
characterize the Remediation Waste which is (are) the subject of this submittal for acceptance at the facility identified in this
submittal comply with applicable provisions of 310 CMR 40.0000, and such facility is permitted to accept Remediation Waste having
the characteristics described in this submittal.

I am aware that significant penalties may result, including, but not limited to, possible fines and imprisonment, if I submit information
which I know to be false, inaccurate or materially incomplete.

Page 3 of 5Revised: 03/10/2010

2. First Name: 3. Last Name:

4. Telephone: 5. Ext.

6. FAX:

7. Signature:

8. Date:

1. LSP #:

9. LSP Stamp:

15.  EPA Identification Number:

(mm/dd/yyyy)

TITCOMB PIT LANDFILL

JON SIMPSON

23 SOUTH MARTIN ROAD

AMESBURY MA 01913-0000

(857) 246-6800 201

✔ GRADING & SHAPING

W102250

9845

FAROOQ M SIDDIQUE

(978) 298-5956

(978) 298-5104

FAROOQ M SIDDIQUE

5/6/2011

3 26067



Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

BILL OF LADING (pursuant to 310 CMR 40.0030)
Release Tracking Number

a. change in contact name b. Change of address c. change in person 
undertaking response actions

G.  PERSON SUBMITTING BILL OF LADING:

1.  Check all that apply:

5.  Street:

7.  City/Town: 9.  Zip Code:

2.  Name of Organization:

3.  Contact First Name: 4. Last Name:

6. Title:

8.  State:

10. Telephone: 12. Fax:11. Ext:

H.  RELATIONSHIP TO SITE OF PERSON SUBMITTING BILL OF LADING:

a. Owner b. Operator c. Generator1.  RP or PRP: d. Transporter

e. Other RP or PRP          Specify:
2.  Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c.21E, s.2):

3.  Agency or Public Utility on a Right of Way (as defined by M.G.L. c.21E, s.5(j))

4.  Any Other person Undertaking Response Actions:     Specify Relationship:

Revised: 03/10/2010 Page 4 of 5

Check here to change relationship

I.  REQUIRED ATTACHMENTS AND SUBMITTALS :

1.  Check here if the Response Action(s) on which this opinion is based, if any, are (were) subject to any order(s),  
permit(s) and/or approvals issued by DEP or EPA.  If the box is checked, you must attach a statement identifying the
applicable provisions thereof.

2.  Check here if any non-updatable information provided on this form is incorrect, e. g. property address. Send corrections to
BWSC.eDEP@state.ma.us

3.  Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING :

1. I, ___________________________________________, attest under the pains and penalties or perjury (i) that I have personally
examined and am familiar with the information contained in this submittal, including any and all documents accompanying this
transmittal form, (ii) that, based on my inquiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowledge and belief, true, accurate and complete, and (iii)
that I am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. I/the person or
entity on whose behalf this submittal is made am/is aware that there are significant penalties, including, but not limited to,
possible fines and imprisonment, for willfully submitting false, inaccurate, or incomplete information.

2. By: 3.  Title:  

4. For: 5.  Date:
(Name of person or entity recorded in Section H) (mm/dd/yyyy)

US DEPARTMENT OF TRANSPORTATION

DAVID DUNCAN

55 BROADWAY RTV-6

CAMBRIDGE MA 02142-0000

(617) 494-2331

✔ ✔

✔

DAVID S. DUNCAN

DAVID S. DUNCAN

US DEPARTMENT OF TRANSPORTATION 5/6/2011

3 26067



Revised: 03/10/2010 Page 5 of 5

Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC112

Release Tracking Number

YOU ARE SUBJECT TO AN ANNUAL COMPLIANCE ASSURANCE FEE OF UP TO $10,000 PER
BILLABLE YEAR FOR THIS DISPOSAL SITE. YOU MUST LEGIBLY COMPLETE ALL RELEVANT
SECTIONS OF THIS FORM OR DEP MAY RETURN THE DOCUMENT AS INCOMPLETE. IF YOU

SUBMIT AN INCOMPLETE FORM, YOU MAY BE PENALIZED FOR MISSING A REQUIRED DEADLINE.

Date Stamp (MassDEP USE ONLY):

8.  City/Town: 10.  Zip Code:9.  State:

11. Telephone: 13. Fax:12. Ext:

7.  Street:

BILL OF LADING (pursuant to 310 CMR 40.0030)

6. Check here if the address of the person providing certification is different from address recorded in Section H.

J.  CERTIFICATION OF PERSON SUBMITTING BILL OF LADING (cont.) :

Received by DEP on

5/6/2011 2:34:25 PM

3 26067
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APPENDIX E 
 

PUBLIC NOTIFICATION DOCUMENTATION 



 
 
 
 
 
May 15, 2011 
 
Mayor David Maher 
Cambridge City Hall 
795 Massachusetts Avenue 
Cambridge, MA 02139 
 
Re: Public Notification for: 
 Completion of a Release Abatement Measure and Response Action Outcome 
 55 Broadway, Cambridge, MA  
 MassDEP RTN 3-26067 
 FSE Project # 11-1395 
 
Dear Mayor Maher: 
 

On behalf of the USDOT/Volpe National Transportations Center, FS Engineers, Inc. 
(FSE) is hereby notifying you, in accordance with the Massachusetts Contingency Plan 310 
CMR 40.1403(3)(d), that the following document was submitted to the Massachusetts 
Department of Environmental Protection (MassDEP), via eDEP (MassDEP’s online filing 
system): 

 
 Release Abatement Measure (RAM) Completion Statement and Response Action 

Outcome Statement Report 
 

This document can be reviewed and downloaded online at the MassDEP website.  Please 
do not hesitate to call our office if you have any questions or need additional information. 
 
Sincerely yours, 
 
FS ENGINEERS, INC. 
 
 
 
Farooq Siddique, PE, LSP 
Principal 
 
Phone: 978-298-5956 
Email: fsiddique@fsengrs.com 



 
 
 
 
 
May 15, 2011 
 
Chairperson 
Cambridge Public Health Department 
119 Windsor Street 
Cambridge, MA 02139 
 
Re: Public Notification for: 
 Completion of a Release Abatement Measure and Response Action Outcome 
 55 Broadway, Cambridge, MA  
 MassDEP RTN 3-26067 
 FSE Project # 11-1395 
 
Dear Chairperson: 
 

On behalf of the USDOT/Volpe National Transportations Center, FS Engineers, Inc. 
(FSE) is hereby notifying you, in accordance with the Massachusetts Contingency Plan 310 
CMR 40.1403(3)(d), that the following document was submitted to the Massachusetts 
Department of Environmental Protection (MassDEP), via eDEP (MassDEP’s online filing 
system): 

 
 Release Abatement Measure (RAM) Completion Statement and Response Action 

Outcome Statement Report  
 

This document can be reviewed and downloaded online at the MassDEP website.  Please 
do not hesitate to call our office if you have any questions or need additional information. 
 
Sincerely yours, 
 
FS ENGINEERS, INC. 
 
 
 
Farooq Siddique, PE, LSP 
Principal 
 
Phone: 978-298-5956 
Email: fsiddique@fsengrs.com 
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METHOD 3 RISK CHARACTERIZATION 
BY H. STRAUSS ASSOCIATES, INC. 



Volpe TSC Playground 
Cambridge, MA  page 1 

Phase II Risk Assessment 
Volpe National Transportation Systems Center 

US Department of Transportation 
55 Broadway 

Cambridge, MA 
 

1. Introduction 
 
This report provides an assessment of the potential risks to human health, the 
environment, safety and public welfare associated with contamination in the playground 
and grassy area in the northwest corner of the Volpe National Transportation Systems 
Center (Volpe Center), located at 55 Broadway, Cambridge, MA (the Site, MA DEP 
RTN: 3-26067).  The assessment addresses potential risks posed by exposure to the 
contamination in the soil, groundwater and ambient air at the Site under both current 
conditions and those in the foreseeable future.  The risk assessment has been prepared by 
Dr. Harlee Strauss of H. Strauss Associates, Inc. (HSAI) at the request of FS Engineers, 
Inc (FSE) on behalf of the US Department of Transportation Volpe Center. 
 
The risk assessment has been conducted in accordance with the most recently revised 
regulations in the Massachusetts Contingency Plan (310 CMR  40.0000) and the most 
recent risk assessment guidance and policies provided by the MA DEP (July 1995, April 
1996, May 2001, June 2001, May 2002, October 2002a,b, August 2007, February 2008, 
June 2008, September 2008).  The hazard identification and exposure assessment are 
based on available contaminant data collected by FSE as provided in reports, laboratory 
analyses, and discussions with personnel at FSE.  It is also based on a visit to the Site by 
Harlee Strauss, Ph.D. on October 8, 2008.  The risks to human health, the environment, 
public welfare and safety are evaluated using Method 3 of the Massachusetts 
Contingency Plan (MCP).   
 

1.1  Site Location and Description 
 
This section presents a brief description of the Site as relevant to risk assessment.  
Information was obtained from the Supplemental Site Investigation dated May 27, 2008, 
the Release Abatement Measure Plan dated September 26, 2008, and the Phase I Initial 
Site Investigation and Tier Classification, all prepared by FS Engineers. 
 
The Site is located in the northeastern portion of the property located at 55 Broadway in 
Cambridge, MA that is occupied by the US Department of Transportation Volpe Center.  
The property is in a commercial area of Cambridge, Massachusetts, and consists of one 
multistoried office building, three additional buildings, parking lots, landscaped areas and 
open lawn areas.  
 
The Site consists of the Child Care Center playground and an adjacent open lawn/grassy 
area.   The total area is approximately one acre.   The playground is surrounded by a four 
foot high chain link fence with locking gates.  A chain link fence also bisects the 



Volpe TSC Playground 
Cambridge, MA  page 2 

playground to separate the preschool playground to the north from the toddler 1/infant 
playground to the south.  The preschool playground is covered by a chipped rubber 
surface.  The toddler 1/infant playground has an area covered by a rubber mat as well as a 
gazebo and a grassy area.  The playground has not been used since the discovery of 
contamination at the Site. 
 
The topography of the Site is flat.  The depth to groundwater in the area is approximately 
7 feet below ground surface. It is most likely to flow towards the east and discharge into 
the Charles River. However, when FSE measured the groundwater flow direction in June 
2007, the flow was towards the northwest.   FSE suggested the reason was dewatering at 
a large construction site in that direction across Potter Street from the Site (FSE, July 
2007). The Broad Canal, a part of the Charles River is the nearest water body and located 
approximately 1000 feet to the southeast.  The groundwater at the Site is classified as 
GW-3 as required of all groundwater in the Commonwealth.  The groundwater does not 
meet the requirements to be classified as GW-1. There are no occupied buildings within 
30 feet of the monitoring wells, thus the groundwater is not classified as GW-2. 
 

1.2 Site History 
 
The area of the playground was previously occupied (since 1900) by the Seavay 
Manufacturing Company, Boston Blacking and Chemical Company, University Sign 
Co/Neon Products, Inc. and Badger Light.  Cambridge Gas Light Co. was formerly 
located to the north, across Potter Street.  This was a former manufactured gas plant that 
operated from the early 1900’s to the late 1960s; it is the likely source of the coal tar 
encountered on the Site. 
 
Workers installing playground equipment discovered coal tar in post hole excavations on 
July 18, 2006.  In August 2006, approximately 170 tons of contaminated soil was 
removed from the northern half of the playground, the portion used by the preschoolers.  
The excavation was to depths of 3-5 feet.  In October 2008, the southern portion of the 
playground was excavated to a depth of 4 and backfilled with clean fill.  However, 
pockets/seams of coal tar remain at depths below 4 feet.  In addition, based on visual 
observations during the excavation, coal tar also remains beneath the surface in areas 
adjacent to the playground towards the south. 

1.3 Future Use of the Site 
 
The Site is anticipated to remain in use as a playground and grassy field for the 
foreseeable future.  The fenced area is assumed to remain in use as a play area for infants, 
toddlers and preschoolers.   The grassy area may be used as a playing field by 
preschoolers, elementary school children, and/or adult workers.  Normal maintenance 
activities are also assumed to be conducted in the grassy area such as mowing and raking.   
Activities that require earth moving, such as landscaping (including major plantings), 
underground utility installation and maintenance, and construction of a new building are 
evaluated as potential future activities.   
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2.0 Hazard Identification 
 
The hazard identification is based on the contaminants detected above background 
concentrations at the Site.  Figures 2-1 to 2-3 are sample location plan for soil samples 
collected during the site investigations conducted by FSE.  The results of the sampling 
are discussed below by environmental medium, with soil divided between shallow 
surface soil (0-4”), deeper surface soil (4” - 3 feet) and subsurface soil (>3 feet).   
 

2.1 Surface Soil  
 
Under the MCP, soil at depths between 0 and 3 feet is classified as surface soil.  
However, activities that lead to exposure to shallow surface soil (first few inches) differ 
from those that lead to exposure to deeper surface soil (e.g., 4 inches to 3 feet).  Because 
of this difference, and the different depths of soil sampled in various sampling campaigns 
at the Site, shallow and deeper surface soils are described and evaluated separately.  The 
surface soil evaluated in this assessment is in the grassy area and under trees.  The 
surface soil in the southern part of the fenced playground was removed (excavation to 4 
feet) as part of the current remediation of this Site.  Surface soil in the northern portion of 
the fenced playground had been excavated to depths of 3-5 feet under a previous 
remediation. 

Shallow Surface Soil 
 
Shallow surface soil (depth: 3 - 4 inches below ground surface) was collected in a grid 
pattern from 13 locations in the grassy area along with one location near an oak tree 
along Potter Street (Figure 2-1).  Much of the grassy area is overlain with 3 – 6 inches of 
loam/topsoil; coal, wood, brick, gravel and other non-native materials were found in core 
samples at deeper depths. The soil samples were tested for extractable petroleum 
hydrocarbons (EPH) and target polycyclic aromatic hydrocarbons (PAHs), lead, arsenic, 
and cyanide.  The results of these analyses are summarized in Table 1-1.  The table is 
organized as follows:  The left hand column lists the analytes, organized by the type of 
analysis.  The subsequent columns summarize the sample depth, date, and concentrations 
detected.  All results are presented in mg/kg which is equivalent to ppm.   
 
Table 2-2 summarizes the shallow surface soil data in Table 2-1 in terms of frequency of 
detection (number of times detected and sought), minimum concentration detected, 
maximum concentration detected, and arithmetic mean of the samples. Table 2-2 also 
lists generic background concentrations published in MCP (May 2002) as guidance for 
risk characterization. If an analyte was not detected in all samples, the minimum 
concentration is listed as less than (<) the detection limit.  Concentrations below the 
limits of detection were included in the calculation of the mean by assuming the sample 
contained a concentration of ½ the detection limit.  Means were not calculated (NC) for 
chemicals with a low frequency of detection.  The final two columns list the generic 
background concentrations identified by MA DEP (May 2002) for PAHs, arsenic, and 
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lead for “natural” soil and in soil containing coal ash or wood ash associated with fill 
material.   
 
A comparison of the arithmetic mean concentrations of PAHs with the generic 
background for natural soils shows that none of the mean concentrations exceed this 
background concentration.  Arsenic concentrations are also below natural soil 
background.  The mean concentration of lead is above natural background, but not above 
its generic concentration in soil with coal ash and other materials in the fill, which was 
observed at this Site in the soil borings.  Several individual soil samples have PAH 
concentrations that exceed generic background for natural soil, but none exceed generic 
background for soils with coal ash and other fill materials.  Based on these comparisons, 
it is concluded that PAHs, arsenic and lead are not contaminants of concern in shallow 
surface soil (0-4”).   
 
The EPH fraction, C11-C22 aromatics, was the only EPH fraction detected in shallow 
surface soil.  The mean concentration detected, 53 mg/kg, is only twice the detection 
limit, given as the reportable detection limit (RDL, which could also be called the 
practical quantitation limit, PQL).  The highest concentration detected is less than three 
times the limit of detection.  The frequency of detection is high (13/14), and the  range of 
concentrations across the Site is small; approximately a factor of 3.  Because of the low 
concentrations detected, the uniformity of the detections across the site, and the lack of 
any other PAHs or EPH fractions detected in surface soil, the C11-C22 aromatics are 
considered to be at a site specific background concentration.  As a point of comparison, 
the arithmetic mean at the Site, 53 mg/kg, is also very low compared to its MCP Method 
1 Standard of 1000 mg/kg.  

Deeper Surface Soil 
 
Surface soil at depths of 12-36 inches was sampled from soil borings installed in May 
2007.  The location of these samples is shown in Figure 2-2.  The samples were analyzed 
for EPH and target PAHs, volatile petroleum hydrocarbons (VPH) and target analytes, 
and the inorganics arsenic and lead.  Soil from four of these samples remain on the Site; 
the others were excavated in October 2008 in accordance with the Remedial Abatement 
Measure Plan submitted by FSE (September 2008).  The analytical results obtained from 
these four samples are presented in Table 2-3.  Table 2-4 summarizes the deeper surface 
soil data in Table 2-3 in terms of frequency of detection (number of times detected and 
sought), minimum concentration detected, maximum concentration detected, and 
arithmetic mean of the samples. Table 2-4 also lists generic background concentrations 
published in MCP (May 2002) as guidance for risk characterization.  Both tables are 
organized in a similar fashion as Tables 2-1 and 2-2. 
 
As shown in Table 2-4, a comparison of the arithmetic mean concentrations of PAHs 
with MA generic background concentrations of PAHs in soil with coal ash (coal, brick 
and other materials were reported in the boring logs, FSE July 2007) indicates 
anthracene, fluoranthene, chrysene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-
cd)pyrene, and benzo(g,h,i)perylene exceed their generic background concentrations, 
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although none by more than a factor of two.  However, PAHs are typically released as a 
mixture, so the 15 target PAHs detected in deeper surface soil are all included as 
contaminants of concern for deeper surface soils. 
 
Arsenic and lead were detected above their generic soil background concentrations for 
natural soil, and arsenic is above its generic background concentration for soil with coal 
ash.  Both arsenic and lead are included as contaminants of concern for deeper surface 
soil. 
 
The EPH fraction C19-C36 aliphatics was detected in three of four samples and the EPH 
fraction C11-C22 aromatics was detected in all four samples.  MADEP has not published 
generic background concentrations for these fractions in soils. C19-C36 aliphatics were 
not detected in shallow surface soil samples and the mean concentration of C11-C22 
aromatics was 54 mg/kg in shallow surface soil compared to 428 mg/kg in the deeper 
surface soils.  Both of these EPH fractions are considered contaminants of concern for 
deeper surface soils. 
 
VPH fractions C5-C8 aliphatics and C9-C10 aromatics were detected in 2 and 3 of the 
three samples in which they were tested, respectively.  However, the VPH fractions were 
detected at concentrations less than twice their RDL, and lower than reportable 
concentrations under the MCP.  VPH target analytes benzene, toluene, and xylenes were 
detected in 1 of the three samples at concentrations approximately 3 times the RDL and 
lower than their reportable concentrations under the MCP.  Naphthalene was reported in 
all three samples tested by VPH methodology with a mean concentration at its generic 
background concentration for natural soil.  VPH fractions and benzene, toluene, and 
xylenes are not considered contaminants of concern.  Naphthalene is also evaluated in 
EPH methodology as a target analyte, and is included as a COC for deeper surface soil.   
 

2.2 Subsurface Soil 
 

Confirmation samples taken from the bottom of the remediation excavation in the 
southern portion of the playground (toddler 1/infant area) represent subsurface soil at a 
depth of four feet. The location of these samples is shown in Figure 2-3.  The top four 
feet of soil is clean fill.  Subsurface soil at depths of 6-8 feet was sampled from soil 
borings installed in May 2007.  All subsurface soil samples were analyzed for EPH and 
target PAHs; two confirmation samples were also tested for arsenic and lead.  The 
analytical results obtained from subsurface soils are presented in Table 2-5.  Table 2-6 
summarizes the subsurface soil data in Table 2-5 in terms of frequency of detection 
(number of times detected and sought), minimum concentration detected, maximum 
concentration detected, and arithmetic mean of the samples. Table 2-6 also lists generic 
background concentrations published in MCP (May 2002) as guidance for risk 
characterization.  Both tables are organized in a similar fashion as Tables 2-1 and 2-2.   
 
As shown in Table 2-6, a comparison of the arithmetic mean concentrations of PAHs 
with MA generic background concentrations of PAHs in soil with coal ash (coal, brick 
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and other materials were reported in the boring logs, FSE July 2007) indicates that 16 of 
the 17 target PAHs are well above their generic background concentrations.  The 
exception is acenapthylene which was detected only once at just above its detection limit.   
All three EPH fractions are considered contaminants of concern because of the 
concentrations in which they were detected.  EPH fraction C11-C22 aromatics was 
detected with a high frequency (18/20), while EPH fraction C9-C18 aliphatics was 
detected only once in 20 samples. 
 
Lead was detected above its generic background concentration in natural soil, but below 
its generic background in soils with coal ash.  Arsenic concentrations in the subsurface 
soil were below generic background, in contrast with the reported elevated concentrations 
in soil at depths between 1-3 feet.  Both lead and arsenic are retained as contaminants of 
concern in subsurface soil. 
 

2.3 Groundwater 
 
Three monitoring wells were installed at the Site.   Groundwater from each of them was 
sampled in June 2007 and analyzed for EPH and EPH target PAHs.  No EPH was 
detected.  Acenaphthene was detected in two of the samples (maximum concentration 
10.4 ug/L); although the samples were not filtered prior to analysis and the acenaphthene 
could have been associated with soil.   Because acenaphthene was the only PAH detected, 
and it was detected with the lowest frequency of the target PAHs in soil, including the 
similarly water soluble naphthalenes, it is not considered a Site-related contaminant of 
concern in the groundwater.  As a point of comparison, however, the MCP Method 1 
GW3 standard for acenaphthene is 6000 ug/L. 
 

2.4 Air 

 
Ambient air in the playground was sampled twice in response to concern about odors 
during a large excavation nearby.  The first round of sampling, conducted on January 12, 
2007, was a 7-8 hour sample collected in a SUMMA canister and analyzed for organic 
compounds by method TO15. Toluene (3.2 ug/m3) was the only analyte detected.  The 
second round of sampling, conducted on April 6, 2007, included 8 hour samples collected 
into SUMMA canisters and analyzed by methods TO15, TO13A (modified), and APH 
(air phase petroleum hydrocarbons).  The second round of sampling was capable of 
detecting a wider range of compounds including those anticipated from volatile emissions 
of coal tar.  The TO15 analysis detected 7 compounds commonly detected in ambient air, 
acetone, 2 butanone, dichlorodifluoromethane, ethanol, methylene chloride, isopropanol 
and toluene.  Of these, only toluene has been detected in soil at the site.  The TO13A 
(modified) analysis detected naphthalene (0.23 ug/m3) and phenanthrene (0.0074 ug/m3).  
The APH analysis detected benzene (0.88 ug/m3) and toluene (1.9 ug/m3).  Benzene was 
not detected in soil or groundwater at the Site.  Naphthalene and phenanthrene were 
detected in Site soils, but they are also combustion products and these analytes are 
commonly detected in ambient air in an urban area with traffic and construction 
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equipment.  For example, toluene concentrations in suburban and urban air often range 
between 5-25 ug/m3 with emissions related to gasoline as the largest source (ATSDR 
2000).  ATSDR (2005) cites a median concentration of naphthalene in 11 urban areas as 
0.94 ug/m3.  ATSDR (1995) does not cite ambient air concentrations for phenanthrene, 
but the concentration reported at the Site is within the range cited for other PAHs in 
ambient air in urban samples.  Therefore, the air concentrations of toluene, naphthalene 
and phenanthrene detected at the Site are consistent ambient air background.  There are 
no contaminants of concern in ambient air. 
 

2.5 Identification of Contaminants of Concern  
 
The previous subsections describe the soil, groundwater, and air sampling data from the 
Site in detail.  No contaminants of concern were identified in shallow surface soil (0-4”), 
groundwater, or air.  All three EPH fractions and 16 of the 17 target PAHs have been 
identified as contaminants of concern in deeper surface soil and/or subsurface soil.  
Arsenic and lead are also included as contaminants of concern.  Acenaphthylene is not 
considered a contaminant of concern because it was detected infrequently (1/20, 
subsurface soil, 1/4 deeper surface soil) and at a concentration just above its detection 
limit.   
 

3.0 Selecting a Risk Assessment Method 
 
The risk is characterized using Method 3 of the Massachusetts Contingency Plan. 

4.0  Dose Response Assessment 
 
The dose-response assessment defines the relationship between the dose of the chemical 
taken into the body and the probability that an adverse effect will result from that dose.  
Two different types of dose-response relationships are commonly associated with 
environmental contaminants:  threshold and low-dose linear.   
 
Threshold relationships are generally assumed for noncarcinogenic effects.  A threshold 
relationship assumes there is a dose below which no adverse effect will occur.  The US 
EPA and other organizations have developed benchmark doses, often called reference 
doses (RfDs), to quantify the toxicity of threshold effects for oral and dermal exposures.  
Benchmark concentrations, called reference concentrations (RfCs), are used to quantify 
risk from inhalation exposures. 
 
Reference doses and reference concentrations are associated with different time periods 
of exposure, most usually chronic exposure (7 years to lifetime) and subchronic exposure 
(2 weeks to 7 years).  The US EPA (IRIS) defines a chronic RfD as “an estimate (with 
uncertainty spanning perhaps an order of magnitude or greater) of a daily exposure level 
for the human population, including sensitive subpopulations, that is likely to be without 
an appreciable risk of deleterious effects during a lifetime.”  A subchronic RfD is an 
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estimate of a daily exposure level likely to be without an appreciable risk of deleterious 
effects during an exposure period of 2 weeks to seven years.  A subchronic RfD is always 
greater than (often 10 fold) or equal to a chronic RfD.  In other words, it is assumed that 
for shorter periods of time people can be exposed to higher concentrations without 
deleterious effects.  Reference concentrations are defined similarly. 
 
Reference doses for a specified time period (e.g., chronic or subchronic) can be compared 
to the average daily dose (ADD) estimated for the comparable time period.  Similarly, 
reference concentrations for a specified time period can be compared to average daily 
exposures (ADEs) estimated for the comparable period. The ratio of the lifetime average 
daily dose (exposure) and the chronic reference dose (concentration) is called the chronic 
hazard index (HI). The ratio of the daily dose (exposure) averaged over a shorter period 
of time, such as a year, with the subchronic reference dose is called the subchronic HI. 
 
Carcinogenic materials are assumed to have a linear response curve at low doses (unless 
there is convincing data showing another dose-response curve). In other words, a finite 
risk of a carcinogenic response is associated with all exposures. The US EPA and MA 
DEP utilize a generally conservative (i.e., more likely to overestimate than underestimate 
potential risks) method for summarizing the dose-response information for carcinogens 
using a "slope factor" for oral exposures.  The units of a slope factor are inverse dose: 
(mg/kg-day)-1.  For inhalation exposures, dose-response information is often summarized 
in terms of an inhalation unit risk, which has units of inverse concentration: (ug/m3)-1.   
 
The slope factors and subchronic RfDs  used in the risk assessment are those incorporated 
into the most current Massachusetts shortforms (Vlookup Version v0808) and 
summarized in Table 4-1 below.  Chronic RfDs were not used in this risk assessment as 
no complete exposure pathways that would result in chronic exposure were identified 
(see section 5 below). 
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Table 4-1 
Dose Response Factors 

Oral Inhalation Subchronic Subchronic 

CSF CSF Oral RfD 
Inhalation 

RfD 
(mg/kg-
day)-1 

(mg/kg-
day)-1 mg/kg-day mg/kg-day 

Aliphatics C19 to C36 0 0 6 0 
Aromatics C11 to C22 0 0 0.3 0.14 
Naphthalene 0 0 0.2 0.00 
Methylnaphthalene, 2- 0 0 0.004 0.14 
Acenaphthene 0 0 0.6 0.14 
Fluorene 0 0 0.4 0.14 
Phenanthrene 0 0 0.3 0.14 
Anthracene 0 0 3 0.14 
Fluoranthene 0 0 0.4 0.14 
Pyrene 0 0 0.3 0.14 
Benzo(a)anthracene 0.73 0.73 0.3 0.14 
Chrysene 0.073 0.073 0.3 0.14 
Benzo(b)fluoranthene 0.73 0.73 0.3 0.14 
Benzo(k)fluoranthene 0.073 0.073 0.3 0.14 
Benzo(a)pyrene 7.3 7.3 0.3 0.14 
Indeno(1,2,3-cd)pyrene 0.73 0.73 0.3 0.14 
Dibenzo(a,h)anthracene 7.3 7.3 0.3 0.14 
Benzo(g,h,i)perylene 0 0 0.3 0.14 
Arsenic 1.5 15.05 0.0003 0.00 
Lead 0 0 0.00075 0.00 

 

5.0 Exposure Assessment 
 
The exposure assessment and risk characterization are based on deeper surface soil and 
subsurface soil data for the Site described in the Hazard Identification section of this 
report and exposure pathways identified during a site visit on October 8, 2008 by Harlee 
Strauss, Ph.D. 
 

5.1  Exposure Scenarios/Pathways 
 
Six exposure scenarios have been identified at the Site based on current use or those in 
the foreseeable future.  These scenarios are summarized in Table 5-1 below.  Of the 
identified scenarios, three are incomplete because no contaminants were identified in 
shallow surface soil in the area outside the playground and exposure to soils deeper than 
4” is not associated with the activity in the scenario.  The surface soil inside the 



Volpe TSC Playground 
Cambridge, MA  page 10 

playground has been replaced with clean fill.  Activities covered in these scenarios are: 1) 
children playing in the fenced play areas and adults supervising the children, 2) children 
and adults playing in the grassy area, and 3) maintenance workers mowing and raking the 
grassy area.  The three scenarios that are considered complete involve exposure to deeper 
surface soil and subsurface soil: landscaping/planting, maintenance or installation of 
underground utilities, and construction of a foundation for a new building.  The receptors 
in these complete exposure scenarios are adult workers. 
 

Table 5-1 
             Soil Exposure Scenarios 

Scenario/Location 
time-
frame Media Activity Receptors Complete? Comments  

Recreation in the 
fenced 
playground 

current  
future 

shallow 
surface 
soil 

playing while at 
center 

young 
children (6 
mo-5 yrs) 
adult day 
care 
workers no 

No contaminated 
surface soil remains 
on-site 

Playing in the 
grassy area 

current  
future 

shallow 
surface 
soil 

playing ball, tag, 
other games 
with no digging 

children 
and adults no 

No contamination 
in the shallow 
surface soil (0-4") 

Routine  
maintenance of 
grassy area 

current  
future 

shallow 
surface 
soil 

mowing, 
seeding etc adults no 

No contamination 
in the shallow 
surface soil (0-4") 

Landscaping 
grassy area 

current  
future 

surface 
soil 

planting, 
activities 
requiring 
digging adults yes 

exposure duration 
will be short, 1-2 
days 

Utility 
installation/ 
maintenance, 
anywhere on site future 

surface 
soil, 
subsurface 
soil digging trench 

adult 
workers yes 

exposure duration 
will be short, less 
than 2 weeks 

Construction of 
new building future 

surface 
soil, 
subsurface 
soil 

digging 
foundation 

adult 
workers yes evaluated 

 
 

5.2 Exposure Pathways and Dose Calculations  

Exposure to deeper surface soil and subsurface soil is evaluated based on a construction 
worker scenario that includes exposure doses from dermal contact, inadvertent ingestion, 
and inhalation of fugitive dust.  The exposure assumptions of a construction worker 
exposure scenario will be protective of utility workers and landscapers who are assumed 
to have less frequent and less intense contact with soil.   



Volpe TSC Playground 
Cambridge, MA  page 11 

The exposure and risk from soil were calculated using the MA DEP shortform for 
construction workers available on the MADEP website 
(http://www.mass.gov/dep/service/compliance/riskasmt.htm).  The contaminants of 
concern were identified in Section 2.5. They are the three EPH fractions: aliphatics C9-
C18, aliphatics C19-C36, and aromatics C11-C22, 16 target PAHs (listed in Tables 4-1 
and 6-1), arsenic and lead.  The exposure point concentrations are the arithmetic means of 
the subsurface soil shown in Table 2-6.  These concentrations are higher than those of the 
deeper surface soil, and their use without accounting for the subsurface soil exposure will 
overestimate exposure and risk.  However, there were also pockets/seams of coal tar 
observed in two borings, and these are not represented in the analytical data.  The 
presence of coal tar will enhance potential exposure and risk to carcinogenic PAHs.  

Details of the exposure calculation, including the equations and the model parameters, are 
provided in the spreadsheets associated with the MA DEP shortform that are attached to 
this report as Appendix A.  Briefly, the construction worker scenario includes exposure 
via ingestion of contaminated soil (100 mg/day), inhalation of dust from the site (PM10 = 
60 ug/m3) at an inhalation rate (60 L/min) based on heavy exertion, and dermal contact 
with dirt covering approximately hands, face, and forearms.  It assumes an exposure 
frequency of 5 days/week for 6 months.  As a point of comparison, the MA DEP default 
exposure frequency for a utility worker is 1 day/year.   

 

6.0 Risk Characterization  
 
This assessment characterizes risk using Method 3 under the MCP.  As discussed in 
section 5.1, risks from exposure soil below shallow surface soil were calculated using the 
MA DEP shortform for construction workers.   
 

6.1 Non-cancer Risk 
 
Noncancer risks are characterized by comparing the average daily dose (ADD) to a health 
based reference dose (RfD) which was described in section 4.  For the construction 
workers, a subchronic hazard index is calculated as the exposure duration is 6 months 
which is considered a subchronic time period. 
 

Subchronic Hazard Index =  ADD/Subchronic RfD 
 
The total Subchronic HI is calculated as the sum of the HIs for all the contaminants of 
concern.   
 
The hazard index approach to characterizing non-cancer risks assumes that there is a 
level of exposure (RfC or RfD) below which adverse effects are unlikely, even for a 
susceptible population.  Thus, an HI of less than one represents a situation where adverse 
effects are unlikely and under the MCP represents a level of no significant risk.  HIs 
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above one indicate a level of concern, and the higher the HI, the higher the level of 
concern.  However, an HI above 1 is not a prediction that an adverse effect will occur. 
 
Table 6-1, which is the output of the construction worker soil short form (CW-1), shows 
that the HI(all chemicals) is 0.7 which is less than 1.  Thus, there is no significant non-
cancer risk associated with exposure to deeper surface soils and subsurface soils at this 
Site for adults based on any worker scenario: construction, utility, landscaper.   
 

6.2 Cancer Risks 
 
Cancer risk is characterized in terms of excess lifetime cancer risk (ELCR), which is the 
probability that, over a lifetime (not each year), exposure from the Site will produce an 
excess case of cancer over the background level of cancer.  For each contaminant, each 
route of exposure, each exposure scenario, and for appropriately combined exposure 
scenarios calculated cancer risks are compared to the MCP benchmark excess lifetime 
cancer risk of 1 x 10-5.  
 
The excess lifetime cancer risk (ELCR) is calculated using the equation: 
 
 ELCR = LADD * cancer slope factor (CSF) 
 
The chemical specific cancer slope factors used in the calculation for construction 
workers are listed in Table 4-1.  The differences in absorption due to different routes of 
exposure (e.g., inhalation, dermal, ingestion) are accounted for by the use of relative 
absorption factors.  The LADD (average daily dose averaged over a lifetime) was 
calculated using the exposure parameters and equations described in Section 5, and the 
assumption that the exposure occurred for 6 months of a 70 year lifetime.  The details of 
this calculation are provided in Appendix A, the construction worker shortform 
spreadsheets. 
 
Table 6-1, which is the output of the construction worker soil short form (CW-1), shows 
that the ELCR(all chemicals) is 8 x 10-6, which is less than the MCP benchmark of 1 x 
10-5.  Thus, there is no significant cancer risk associated with exposure to deeper surface 
soils and subsurface soils at this Site for adults based on any worker scenario: 
construction, utility, landscaper.   
 
 

6.3  Uncertainty of the Risk Characterization 
 
There are many uncertainties associated with all risk characterizations, including the 
measurement of environmental contaminants, the representativeness of the measured 
environmental concentrations, exposure assumptions such as soil ingestion rates and 
dermal absorption parameters, and the toxicity data that are characterized by dose 
response factors.  The dose response data are often based on animal data extrapolated to 
humans, and do not reflect interactions that may occur among multiple contaminants.   
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One uncertainty particular to this risk characterization is the presence of seams of coal tar 
that was reported in two of the boring logs (B5, B10), and was observed to extend beyond 
the excavation of the southern portion of the fenced playground into the subsurface of the 
grassy areas (near B5).  The coal tar is not fully reflected in the analytical results because 
pure coal tar generally is not analyzed as part of soil contamination.  This uncertainty will 
result in an underestimate of the risks to workers coming into contact with subsurface 
soil.  It does not have an impact on current use scenarios involving children, daycare 
workers, and those who conduct routine lawn maintenance. 
 

7.0 Risk of Harm to the Environment 
 
There is no contamination of the surficial soil.  None of the COCs at the site - EPH and 
its target PAH analytes, arsenic and lead – bioaccumulate in soil organisms.  No 
contaminants of concern were identified in groundwater.  Therefore, it is concluded that 
this Site does  not pose a significant risk of harm to the environment. 
 

8.0 Risks to Safety and Public Welfare 
 
No safety risks related to Site contamination have been identified at this Site.  There are 
no drums or corroded containers or threat of fire or explosion related to Site 
contamination.  Thus, it is concluded that there are no risks of harm to safety associated 
with this Site. 
 
Risks to public welfare include odors and contaminant concentrations that exceed their 
upper concentration limits (UCLs).  Table 8-1 lists the UCL in soil, and the mean and 
maximum concentration of each contaminant of concern in deeper surface soils and 
subsurface soils. For the deep surface soils, UCLs were not exceeded for the mean or 
maximum concentrations of any contaminant of concern.  For subsurface soils, all of the 
mean concentrations are below the appropriate UCL, but the maximum concentrations of 
6 contaminants were detected at or above their UCL: C11-12 aromatics, phenanthrene, 
pyrene, benzo(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene.  Exceedances 
were found in two samples, both located at depths of 6-8 feet in the vicinity of the gazebo 
in the southern portion of the playground. The observation of coal tar in the subsurface is 
also considered to be a risk to public welfare. 
 

8.0 Summary and Conclusions 
 
This report characterizes the risks to human health, the environment, safety, and public 
welfare associated with soil, groundwater and ambient air at the playground and grassy 
area of the Volpe TSC Day Care Facility at 55 Broadway, Cambridge, MA. No 
contaminants above anticipated background concentrations were detected in shallow 
surface soil (0-4”) and ambient air.  In contrast, deeper surface soils and subsurface soils 
had elevated concentrations of extractable petroleum hydrocarbons, target PAHs, arsenic 
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and lead.  Coal tar was observed in several borings and in the sidewalls of excavations. A 
Method 3 risk assessment was conducted. 
 
The exposure analysis identified complete exposure pathways to utility workers, 
landscapers and construction workers. The construction worker exposure scenario was 
used as a highly conservative representation of the other workers.  The future use of this 
site as a residential area is not foreseen, and this use was not evaluated. 
 
The human health exposure and risk to construction workers was quantified using the 
MA DEP short form which predicted an excess lifetime cancer risk of 8 x 10-6 and a 
subchronic hazard index of 0.7.  Both the cancer risk and noncancer hazard are below the 
benchmarks established for significant risk under the MCP.  Among the uncertainties 
associated with the exposure and risk estimate is the presence of coal tar, which is likely 
not to be fully accounted for in the analytical results.  Thus, while the Site does not 
present a significant risk to human health under current or foreseeable future conditions 
based on MCP criteria, caution should be exercised whenever soils deeper than 6 inches 
is accessed. 
 
There are no significant risks of harm to the environment and to public safety. 
 
Two samples from depths of 6-8 feet contained EPH or target PAH analytes above their 
UCL.  Coal tar was observed in one of these soil borings, in another soil boring, and in 
the southern sidewall of the excavation in the southern portion of the playground. There 
is a significant risk of harm to public welfare due to the elevated EPH and PAH 
concentrations and the residual coal tar in the deeper surface and subsurface soils.   
 

9.0 References 
 
Agency for Toxic Substances and Disease Registry (ATSDR) 2005.  Toxicological 
Profile for Naphthalene. 
 
Agency for Toxic Substances and Disease Registry (ATSDR) 2002.  Toxicological 
Profile for Toluene. 
 
Agency for Toxic Substances and Disease Registry (ATSDR) 1995.  Toxicological 
Profile for Polycyclic Aromatic Hydrocarbons. 
 
FS Engineers, Inc. January 2007.  Letter report to Michelle Heimgartner regarding 
preliminary assessment and results of surficial dust and air quality sampling conducted at 
the Volpe Center’s Day Care Facility. 
 
FS Engineers, Inc. July 2007a. Phase I Initial Site Investigation and Tier Classification. 
US DOT Volpe Center – TSC Playground.  Prepared for US Department of 
Transportation Volpe National Transportation Systems Center. 
 



Volpe TSC Playground 
Cambridge, MA  page 15 

FS Engineers July 2007b. TSC Child Care Center Air Sampling and Analysis.  Prepared 
by FS Engineers with the assistance of ENSR Corporation. 
 
FS Engineers, Inc. May 27, 2008. Supplemental Site Investigation. 
US DOT Volpe Center – TSC Playground. 
 
FS Engineers. September 26, 2008. Release Abatement Measure 
Plan for US DOT Volpe Center – TSC Playground. 
 
MA Department of Environmental Protection. (MA DEP). February 2008. Background 
Documentation for the Development of the MCP Numerical Standards.  Spreadsheets 
online at http://www.mass.gov/dep/service/compliance/riskasmt.htm. 
 
MA Department of Environmental Protection. (MA DEP). September 2008. Short forms 
online at http://www.mass.gov/dep/service/compliance/riskasmt.htm#sf 
 
MA DEP October 31, 2002a. Characterizing Risks Posed by Petroleum Contaminated 
Sites:Implementation of the MADEP VPH/EPH Approach.  Final policy. Policy WSC-02-
411.  http://www.mass.gov/dep/cleanup/laws/02-411.pdf 
 
MA DEP October 2002b. Characterizing Risks Posed by Petroleum Contaminated 
Sites:Implementation of the MADEP VPH/EPH Approach.  Background/Support 
Documentation. http://www.mass.gov/dep/cleanup/laws/02-411.pdf. 
 
MA DEP May 2002.  Technical Update:  Background Levels of PAHS and metals in 
Soils. http://www.mass.gov/dep/cleanup/laws/backtu.pdf 
 
MA Department of Environmental Protection. (MA DEP) April, 1996. Guidance for 
Disposal Site Risk Characterization. Chapter 9, Method 3 Environmental Risk 
Characterization. Interim Final Policy BWSC/ORS-95-141. 
 
MA Department of Environmental Protection. (MA DEP) July 1995. Guidance for 
Disposal Site Risk Characterization. Interim Final Policy BWSC/ORS-95-141. 
 



Volpe TSC Playground 
Cambridge, MA  page 16 

Figure 2-1 
Surface Soil Sample Locations 
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Figure 2-2 
 Soil Boring Locations 
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Figure 2-3 

Subsurface Soil Locations (Confirmation Samples) 
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TABLES FROM EXCEL FILE 
 
APPENDIX A 
Construction Worker Shortform Spreadsheets 



Method 3 Risk Assessment for Chemicals in Soil - Construction Worker Shortform 2008 (sf08cw)

Index
Tab
EPCs Table CW-1:  Select chemicals and enter Exposure Point Concentrations (EPCs).  Associated risks are shown to the right.
C Eq Table CW-2:  Equations to calculate cancer risks.
NC Eq Table CW-3:  Equations to calculate noncancer risks.
Exp Table CW-4:  Definitions and exposure factors.
Chem Table CW-5:  Chemical-specific data.

Spreadsheets designed by Andrew Friedmann, MassDEP
Questions and Comments may be addressed to:
Lydia Thompson
Massachusetts Department of Environmental Protection
Office of Research and Standards
One Winter Street
Boston, MA 02108  USA
Telephone:  (617) 556-1165
Fax:  (617) 556-1006
Email:  Lydia.Thompson@state.ma.us
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Construction Worker - Soil:  Table CW-1 ShortForm Version 08-08

Exposure Point Concentration (EPC) and Risk Vlookup Version v0808

Based on Construction Worker 18-25 years of age
ELCR (all chemicals) = #REF!

HI (all chemicals) = 7E-01

Oil or Hazardous EPC ELCR ELCR ELCR ELCR Subchronic

 Material (OHM) (mg/kg) ingestion dermal inhalation GI

inhalation 

pulmonary ELCRtotal HQing HQderm HQinh-GI HQinh HQtotal

Aliphatics C19 to C36 290 #REF! #REF! #REF! #REF! 6.0E-05 6.0E-05 1.5E-06 1.2E-04
Aromatics C11 to C22 1621 #REF! #REF! #REF! #REF! 2.4E-03 6.7E-03 6.2E-05 1.2E-04 9.3E-03
Naphthalene 145 #REF! #REF! #REF! #REF! 3.2E-04 9.0E-04 8.3E-06 1.8E-03 3.0E-03
Methylnaphthalene, 2- 59 #REF! #REF! #REF! #REF! 6.5E-03 1.8E-02 1.7E-04 4.4E-06 2.5E-02
Acenaphthene 35 #REF! #REF! #REF! #REF! 2.6E-05 7.2E-05 6.7E-07 2.6E-06 1.0E-04
Fluorene 64 #REF! #REF! #REF! #REF! 7.1E-05 2.0E-04 1.8E-06 4.8E-06 2.8E-04
Phenanthrene 780 #REF! #REF! #REF! #REF! 1.2E-03 3.2E-03 3.0E-05 5.8E-05 4.5E-03
Anthracene 244 #REF! #REF! #REF! #REF! 3.6E-05 1.0E-04 9.3E-07 1.8E-05 1.6E-04
Fluoranthene 641 #REF! #REF! #REF! #REF! 7.1E-04 2.0E-03 1.8E-05 4.8E-05 2.8E-03
Pyrene 638 #REF! #REF! #REF! #REF! 9.4E-04 2.6E-03 2.4E-05 4.8E-05 3.7E-03
Benzo(a)anthracene 396 7.1E-07 5.1E-07 1.8E-08 2.2E-08 1.3E-06 4.6E-04 3.3E-04 1.2E-05 2.9E-05 8.2E-04
Chrysene 552 9.9E-08 7.1E-08 2.6E-09 3.1E-09 1.8E-07 6.3E-04 4.6E-04 1.6E-05 4.1E-05 1.1E-03
Benzo(b)fluoranthene 198 3.6E-07 2.6E-07 9.2E-09 1.1E-08 6.3E-07 2.3E-04 1.6E-04 5.9E-06 1.5E-05 4.1E-04
Benzo(k)fluoranthene 37 6.6E-09 4.8E-09 1.7E-10 2.0E-10 1.2E-08 4.3E-05 3.1E-05 1.1E-06 2.8E-06 7.7E-05
Benzo(a)pyrene 175 3.1E-06 2.3E-06 8.1E-08 9.7E-08 5.6E-06 2.0E-04 1.4E-04 5.2E-06 1.3E-05 3.6E-04
Indeno(1,2,3-cd)pyrene 25 4.5E-08 3.2E-08 1.2E-09 1.4E-09 8.0E-08 2.9E-05 2.1E-05 7.4E-07 1.9E-06 5.2E-05
Dibenzo(a,h)anthracene 4 7.2E-08 5.2E-08 1.9E-09 2.2E-09 1.3E-07 4.6E-06 3.3E-06 1.2E-07 3.0E-07 8.3E-06
Benzo(g,h,i)perylene 26 #REF! #REF! #REF! #REF! 3.8E-05 1.1E-04 1.0E-06 1.9E-06 1.5E-04
Arsenic 13 1.7E-07 5.2E-08 4.4E-09 1.5E-08 2.4E-07 5.3E-02 1.6E-02 1.4E-03 1.9E-01 2.6E-01
Lead 397 #REF! #REF! #REF! #REF! 3.3E-01 3.9E-02 8.4E-03 1.5E-02 3.9E-01
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Construction Worker - Soil:  Table CW-2  Vlookup Version v0808

Equations to Calculate Cancer Risk for Construction Worker

Cancer Risk from Ingestion Parameter Value Units

CSF OHM-specific (mg/kg-day)-1

ELCRing = LADDing * CSForal LADD age/OHM-specific mg/kg-day

EPC OHM-specific mg/kg

IR 100 mg/day

RAFc-ing OHM-specific dimensionless

RAFc-derm OHM-specific dimensionless

Cancer Risk from Dermal Absorption RAFc-inh OHM-specific dimensionless

EF 0.714 event/day

ELCRderm = LADDderm * CSForal EDing & derm 1 day/event

EDinh 0.333 day/event

EP 182 days

C1 1.0E-06 kg/mg

C2 1.0E-09 kg/µg

Cancer Risk from Particulate Inhalation - Gastrointestinal Absorption C3 1440 min/days

C4 1.0E-03 m3/L
ELCRinh-GI = LADDinh-GI * CSForal BW 58.0 kg

AP(lifetime) 25,550 days

LADDinh-GI = VRwork 60 L/min

AF 0.29 mg/cm2

SA 3473 cm2/day

Cancer Risk from Particulate Inhalation - Pulmonary Absorption RCAFinh-gi 1.5 dimensionless

RCAFinh 0.5 dimensionless

ELCRinh = LADDinh* CSFinhalation PM10 60 µg/m3

BW * APlifetime

EPC * RCAFinh * PM10 * VRwork * RAFc-inh * EF * EDinh * EP * C2 * C3 * C4

LADDing =

LADDderm =

EPC * IR * RAFc-ing * EF * EDing * EP * C1

BW * APlifetime

BW * APlifetime

EPC * SA * AF * RAFc-derm * EF * EDderm * EP * C1

BW * APlifetime

LADD =

EPC * RCAFinh-gi * PM10 * VRwork * RAFc-ing * EF * EDinh * EP * C2 * C3 * C4
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Construction Worker - Soil:  Table CW-3 Vlookup Version v0808

Equations to Calculate Noncancer Risk for Construction Worker

Noncancer Risk from Ingestion Parameter Value Units

RfD OHM-specific mg/kg-day

ADDing ADD OHM-specific mg/kg-day

RfDoral-subchronic EPC OHM-specific mg/kg

IR 100 mg/day

RAFnc-ing OHM-specific dimensionless

RAFnc-derm OHM-specific dimensionless

RAFnc-inh OHM-specific dimensionless

Noncancer Risk from Dermal Absorption EF 0.714 event/day

EFcyanide 1 event/day

ADDderm EDing & derm 1 day/event

RfDoral-subchronic EDinh 0.333 day/event

EP 182 days

EPcyanide 1.00 day

C1 1.0E-06 kg/mg

C2 1.0E-09 kg/µg

Noncancer Risk from Particulate Inhalation - Gastrointestinal Absorption C3 1440 min/days

C4 1.0E-03 m3/L
ADDinh-GI BW 58.0 kg

RfDoral-subchronic APnoncancer 182 days

APcyanide 1 day

VRwork 60 L/min

AF 0.29 mg/cm2

SA 3473 cm2/day

Noncancer Risk from Particulate Inhalation - Pulmonary Absorption RCAFinh-gi 1.5 dimensionless

RCAFinh 0.5 dimensionless

ADD PM10 60 µg/m3

RfDinhalation-subchronic

HQing =

ADDing =

EPC * SA * AF * RAFnc-derm * EF * EDdermal * EP * C1

EPC * IR * RAFnc-ing * EF * EDing * EP * C1

BW * APnoncancer

ADDdermal =
BW * APnoncancer

HQinh-GI =

ADDinh-GI =

HQderm =

Cyanide can cause a significant health risk from a one-time exposure to concentrations that are often found in the environment.  As such, risk is 
calculated for a single exposure.  Thus, for cyanide, the exposure frequency (EF) is 1 event/day, while both the exposure period (EP) and 
averaging period (AP) are 1 day.

EPCsoil * RCAFinh * PM10 * VRwork * RAFnc-inh * EF * EDinh * EP * C2 * C3 * C4

BW * APnoncancer

BW * APnoncancer

HQinh =

ADDinh =

EPC * RCAFinh-gi * PM10 * VRwork * RAFnc-ing * EF * EDinh * EP * C2 * C3 * C4
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Construction Worker - Soil:  Table CW-4 Vlookup Version v0808

Definitions and Exposure Factors

Parameter Value Units Notes

ELCR - Excess Lifetime Cancer Risk chemical specific dimensionless Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)
HI - Hazard Index chemical specific dimensionless Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)

CSF - Cancer Slope Factor chemical specific (mg/kg-day)-1 see Table CW-5.
RfD - Reference Dose chemical specific mg/kg-day see Table CW-5.
LADD - Lifetime Average Daily Dose chemical specific mg/kg-day Pathway specific.  See Table CW-2.
ADD - Average Daily Dose chemical specific mg/kg-day Pathway specific.  See Table CW-3.
EPC - Exposure Point Concentration chemical specific µg/L see Table CW-1.
IR - Soil Ingestion Rate 100 mg/day MADEP.  2002.  Technical Update: Calculation of an Enhanced Soil

     Ingestion Rate. (http://www.mass.gov/dep/ors/orspubs.htm).

RAFc - Relative Absorption Factor for Cancer Effects chemical specific dimensionless Pathway specific - see Table CW-5.

RAFnc - Relative Absorption Factor for Noncancer Effects chemical specific dimensionless Pathway specific - see Table CW-5.

EF - Exposure Frequency 0.714 event/day 5 events (days) / 7 events (days) in a week; MADEP 1995 Guidance for   
     Disposal Site Risk Characterization pg B-38.

EFcyanide - Exposure Frequency for Cyanide Exposures 1.00 event/day MADEP. 1995. Guidance for Disposal Site Risk Characterization.  Page 5-5.

EDing,derm - Exposure Duration for ingestion or dermal exposure 1 day/event

EDinh - Exposure Duration for inhalation exposure 0.333 day/event Represents 8 hours / event.

EP - Exposure Period 182 days 6 months; MADEP 1995 Guidance for Disposal Site Risk Characterization.

EPcyanide - Exposure period for cyanide exposure 1 day MADEP. 1995. Guidance for Disposal Site Risk Characterization.  Page 5-5.

BW - Body Weight 58.0 kg U.S. EPA. 1997.  Exposure Factors Handbook.  Table 7-7,
     Females, ages 18 - 25.

AP(lifetime) - Averaging Period for lifetime 25,550 days Represents 70 years

AP(noncancer) - Averaging Period for noncancer 182 days 6 months; MADEP 1995 Guidance for Disposal Site Risk Characterization.

APcyanide - Averaging period for assessing cyanide exposure 1 day MADEP. 1995. Guidance for Disposal Site Risk Characterization.  Page 5-5.

AF - Adherence Factor 0.29 mg/cm2 MA DEP.  2002 Technical Update: Weighted Skin-Soil Adherence Factors.
     (http://www.mass.gov/dep/ors/orspubs.htm)

VRwork - Ventilation Rate during work (heavy exertion) 60 L/min Table B-4 MADEP 1995 Guidance for Disposal Site Risk Characterization.  

SA - Surface Area 3473 cm2/day MADEP.  1995.  Guidance for Disposal Site Risk Characterization.  
     50th percentile for females.  Appendix Table B-2.  

RCAFinh-gi - Relative Concentration Adjustment Factor, gastrointestinal 1.5 dimensionless MADEP 2007. Characterization of Risks Due to Inhalation of Particulates

by Construction Workers
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    by Construction Workers
RCAFinh - Relative Concentration Adjustment Factor, inhalation 0.5 dimensionless MADEP 2002. Characterization of Risks Due to Inhalation of Particulates

     by Construction Workers
PM10 - Concentration of PM10 60 µg/m3

MADEP 1995 Guidance for Disposal Site Risk Characterization pg B-11
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Construction Worker - Soil:  Table CW-5 Vlookup Version v0808

Chemical-Specific Data

Oral Inhalation Subchronic Subchronic Subchronic Subchronic Subchronic

Oil or CSF RAFc-ing RAFc-derm RAFc-inh CSF Oral RfD RAFnc-ing RAFnc-derm RAFnc-inh Inhalation RfD

Hazardous Material (mg/kg-day)-1 (mg/kg-day)-1
mg/kg-day

Aliphatics C19 to C36 #REF! #REF! #REF! #REF! 6.0E+00 1 0.1
Aromatics C11 to C22 #REF! #REF! #REF! #REF! 3.0E-01 0.36 0.1 1 1.4E-01
Naphthalene #REF! #REF! #REF! #REF! 2.0E-01 0.36 0.1 1 8.6E-04
Methylnaphthalene, 2- #REF! #REF! #REF! #REF! 4.0E-03 0.36 0.1 1 1.4E-01
Acenaphthene #REF! #REF! #REF! #REF! 6.0E-01 0.36 0.1 1 1.4E-01
Fluorene #REF! #REF! #REF! #REF! 4.0E-01 0.36 0.1 1 1.4E-01
Phenanthrene #REF! #REF! #REF! #REF! 3.0E-01 0.36 0.1 1 1.4E-01
Anthracene #REF! #REF! #REF! #REF! 3.0E+00 0.36 0.1 1 1.4E-01
Fluoranthene #REF! #REF! #REF! #REF! 4.0E-01 0.36 0.1 1 1.4E-01
Pyrene #REF! #REF! #REF! #REF! 3.0E-01 0.36 0.1 1 1.4E-01
Benzo(a)anthracene 7.3E-01 0.28 0.02 1 7.3E-01 3.0E-01 0.28 0.02 1 1.4E-01
Chrysene 7.3E-02 0.28 0.02 1 7.3E-02 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(b)fluoranthene 7.3E-01 0.28 0.02 1 7.3E-01 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(k)fluoranthene 7.3E-02 0.28 0.02 1 7.3E-02 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(a)pyrene 7.3E+00 0.28 0.02 1 7.3E+00 3.0E-01 0.28 0.02 1 1.4E-01
Indeno(1,2,3-cd)pyrene 7.3E-01 0.28 0.02 1 7.3E-01 3.0E-01 0.28 0.02 1 1.4E-01
Dibenzo(a,h)anthracene 7.3E+00 0.28 0.02 1 7.3E+00 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(g,h,i)perylene #REF! #REF! #REF! #REF! 3.0E-01 0.36 0.1 1 1.4E-01
Arsenic 1.5E+00 1 0.03 1 1.5E+01 3.0E-04 1 0.03 1 7.1E-07
Lead #REF! #REF! #REF! #REF! 7.5E-04 0.5 0.006 1 2.9E-04
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Table 2‐1
Shallow Surface Soil Data

Sample ID HA‐1‐043008 HA‐2‐043008 HA‐3‐043008 HA‐4‐043008 HA‐5‐043008 HA‐6‐043008 HA‐7‐043008 HA‐8‐043008 HA‐9‐043008 HA‐10‐043008
HA043008    
(dup HA‐10) HA‐11‐043008 HA‐12‐043008 HA‐13‐043008 HA‐14‐043008

Sample depth (in) 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4 3‐4
Sample date 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008 4/30/2008

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Extractable Petroleum Hydrocarbons (EPH)
C9‐C18 Aliphatics
C19‐C36 Aliphatics
C11‐C22 Aromatics 56.7 65.2 66.6 61.3 60.3 57.9 55.1 51.1 72.9 50 51.4 ND 53.1 43.1 46.9

Polycyclic Aromatic Hydrocarbons
Fluorene 0.2
Phenanthrene 2.3 1.7 1.4 1.5 1.3 1.4 0.9 0.7 2.1 0.4 1.6 0.2 1.2 0.5 0.3
Anthracene 0.7 0.6 0.5 0.4 0.4 0.5 0.3 0.3 0.7 0.7 0.4 0.2
Fluoranthene 4.4 3.8 3.9 3.4 2.5 2.4 1.8 1.5 3.0 0.9 1.9 0.4 2.7 1.4 0.9
Pyrene 3.8 3.5 3.4 3.2 2.2 2.2 1.6 1.4 2.5 0.8 1.6 0.3 2.6 1.2 0.8
Benzo(a)anthracene 1.7 1.8 2.0 1.7 1.1 1.2 0.8 0.7 1.3 0.3 0.7 0.2 1.4 0.5 0.4
Chrysene 1.9 1.9 2.2 2.0 1.2 1.2 1.0 0.8 1.3 0.5 0.8 0.2 1.4 0.7 0.5
Benzo(b)fluoranthene 1.5 2.8 2.6 2.4 0.8 0.9 0.7 0.5 1.0 0.2 0.4 1.1 0.9 0.3
Benzo(k)fluoranthene 1.8 0.9 1.8 1.6 1.1 1.2 0.9 0.6 1.0 0.4 0.6 0.2 1.3 0.3 0.5
Benzo(a)pyrene 1.8 2.0 2.2 2.0 1.1 1.3 0.9 0.7 1.2 0.4 0.6 0.2 1.4 0.6 0.4
Indeno(1,2,3‐cd)pyrene 1.1 1.2 1.4 1.3 0.7 0.7 0.6 0.4 0.6 0.2 0.3 0.8 0.4 0.3
Dibenzo(a,h)anthracene ND 0.2 0.2 ND ND ND ND ND ND ND ND ND ND ND
Benzo(g,h,i)perylene 1.2 1.4 1.7 1.6 0.7 0.9 0.6 0.4 0.6 0.2 0.3 1.0 0.4 0.3

Inorganics
Arsenic 13.1 6.4 5.7 6.8 7.3 6.9 6.4 9.9 7.4 5.1 4.6 2.8 9.0 10.2 10.7
Lead 73.6 148 113 104 240 189 157 229 195 138 112 11 142 68.6 109
Cyanide ND NT NT NT NT ND NT ND NT NT NT ND NT NT ND
NT not tested, ND not detected
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Table 2‐2
Summary Statistics for Shallow Surface Soil

Frequency of 
Detection* Minimum Maximum

Arithmetic 
Mean

Background 
Concentrations 
Natural Soils*

Background 
Concentrations   Soils 

With Coal Ash*
mg/kg mg/kg mg/kg mg/kg mg/kg

Extractable Petroleum Hydrocarbons
C9‐C18 Aliphatics 0/14
C19‐C36 Aliphatics 0/14
C11‐C22 Aromatics 13/14 <27 73 54

Polycyclic Aromatic Hydrocarbons
Fluorene 1/14 <0.2 0.2 NC 1 2
Phenanthrene 14/14 0.2 2.3 1.2 3 20
Anthracene 11/14 <0.2 0.7 0.4 1 4
Fluoranthene 14/14 0.4 4.4 2.4 4 10
Pyrene 14/14 0.3 3.8 2.1 4 20
Benzo(a)anthracene 14/14 0.2 2.0 1.1 2 9
Chrysene 14/14 0.2 2.2 1.2 2 7
Benzo(b)fluoranthene 13/14 <0.2 2.8 1.1 2 8
Benzo(k)fluoranthene 14/14 0.2 1.8 1.0 1 4
Benzo(a)pyrene 14/14 0.2 2.2 1.2 2 7
Indeno(1,2,3‐cd)pyrene 13/14 <0.2 1.4 0.7 1 3
Dibenzo(a,h)anthracene 2/14 <0.2 0.2 NC 0.5 1
Benzo(g,h,i)perylene 13/14 <0.2 1.7 0.8 1 3

Inorganics
Arsenic 14/14 2.8 13.1 7.7 20 20
Lead 14/14 11 240 136 100 600
Cyanide 0/5 ‐ ‐ ‐ ‐
*Duplicate of HA‐10 was averaged with HA‐10 and evaluated as single sample
**Reference: http://www.mass.gov/dep/cleanup/laws/backtu.pdf
NC not calculated (due to low frequency of detection)
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Table 2‐3
Deeper Surface Soil (1‐3 ft) Data

Sample ID B‐01‐02 B‐02‐02 B‐03‐02 B‐05‐02
Sample depth (in) 12‐36 12‐36 12‐36 12‐36

Sample date 5/31/2007 5/31/2007 5/31/2007 5/31/2007

Location grassy area
west of 

playground grassy area
SW of 

playground
Units mg/kg mg/kg mg/kg mg/kg

Extractable Petroleum Hydrocarbons (EPH)
C9‐C18 Aliphatics
C19‐C36 Aliphatics 800 42.6 252
C11‐C22 Aromatics 68 913 161 571

Polycyclic Aromatic Hydrocarbons
Naphthalene 1.8 0.343
Acenaphthylene 0.201
Acenapthene 0.966 1.39 2.16
Fluorene 1.09 1.85 3.52
Phenanthrene 0.878 15.6 15.1 36
Anthracene 0.398 4.18 3.52 12.6
Fluoranthene 1.96 18.4 15.6 43
Pyrene 1.84 19.9 13.5 36.4
Benzo(a)anthracene 0.444 7.3 6.7 16.4
Chrysene 1.19 10.9 7.04 20.2
Benzo(b)fluoranthene 0.38 6.13 3.79 13.1
Benzo(k)fluoranthene 0.498 6.38 5.8 14.7
Benzo(a)pyrene 0.68 8.64 5.76 17.6
Indeno(1,2,3‐cd)pyrene 0.224 4.26 2.52 10.2
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene 0.282 5.85 3.29 11.4

Inorganics
Arsenic 25.7 31.4 NT NT
Lead 933 131 NT NT
Cyanide NT NT NT NT

Volatile Petroleum Hydrocarbons (VPH) NT
C5‐C8 Aliphatics 1.51 0.983
C9‐12 Aliphatics
C9‐C10 Aromatics 0.509 0.332 0.427

VPH Target Analytes NT
Benzene 0.188
Toluene 0.143
Xylenes 0.174
Napthalene 0.097 1.44 0.078
NT not tested, ND not detected
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Table 2‐4
Summary Statistics for Deeper Surface Soil (1‐3 ft)

Frequency of 
detection

Minimum 
Concentration*

Maximum 
Concentration

Arithmetic 
Mean

Background 
Concentration 
Natural Soil*

Background 
Concentration 
Soil With Coal 

Ash**
mg/kg mg/kg mg/kg mg/kg mg/kg

Extractable Petroleum Hydrocarbons (EPH)
C9‐C18 Aliphatics 0/4 <37.3 ‐ ‐
C19‐C36 Aliphatics 3/4 <41.5 800 279
C11‐C22 Aromatics 4/4 68 913 428

Polycyclic Aromatic Hydrocarbons
Naphthalene 2/4 <0.2 1.8 0.6 0.5 1
Acenaphthylene 1/4 <0.2 0.2 NC 0.5 1
Acenapthene 3/4 <0.2 2.2 1 0.5 2
Fluorene 3/4 <0.2 3.5 2 1 2
Phenanthrene 4/4 0.9 36.0 17 3 20
Anthracene 4/4 0.4 12.6 5 1 4
Fluoranthene 4/4 2.0 43.0 20 4 10
Pyrene 4/4 1.8 36.4 18 4 20
Benzo(a)anthracene 4/4 0.4 16.4 8 2 9
Chrysene 4/4 1.2 20.2 10 2 7
Benzo(b)fluoranthene 4/4 0.4 13.1 6 2 8
Benzo(k)fluoranthene 4/4 0.5 14.7 7 1 4
Benzo(a)pyrene 4/4 0.7 17.6 8 2 7
Indeno(1,2,3‐cd)pyrene 4/4 0.2 10.2 4 1 3
Dibenzo(a,h)anthracene 0/4 <0.2 ‐ ‐ 0.5 1
Benzo(g,h,i)perylene 4/4 0.3 11.4 5 1 3

Inorganics
Arsenic 2/2 26 31 29 20 20
Lead 2/2 131 933 532 100 600
Cyanide NT ‐ ‐ ‐

Volatile Petroleum Hydrocarbons (VPH)
C5‐C8 Aliphatics 2/3 <1 1.5 1.0
C9‐12 Aliphatics 0/3 <0.3 ‐ ‐
C9‐C10 Aromatics 3/3 0.3 0.5 0.4

VPH Target Analytes
Benzene 1/3 <0.06 0.19 NC
Toluene 1/3 <0.06 0.14 NC
Xylenes 1/3 <0.06 0.17 NC
Napthalene 3/3 0.08 1.4 0.5 0.5 1
*For analytes not detected in all samples, the minimum concentration is the detection limit 
**Reference: http://www.mass.gov/dep/cleanup/laws/backtu.pdf
NC not calculated (due to low frequency of detection)
BOLD indicates exceedance of background with coal ash
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Table 2‐5
Subsurface Soil Data

Sample ID CONF 1 CONF 2 CONF 3 CONF 5 CONF 6 CONF 7 CONF 8 CONF 9 CONF 10
FD100908/ 
dupCONF 10 B‐01‐7 B‐02‐7 B‐03‐7 B‐04‐7 B‐05‐7 B‐06‐7 B‐07‐7 B‐08‐7 B‐09‐7 B‐10‐7 B‐11‐7

Sample depth (ft) 4 4 4 4 4 4 4 4 4 4 6‐8 6‐8 6‐8 6‐8 6‐8 6‐8 6‐8 6‐8 6‐8 6‐8 6‐8

Sample date 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 10/9/2008 5/31/2007 5/31/2007 5/31/2007 5/31/2007 5/31/2007 5/31/2007 5/31/2007 5/31/2007 5/31/2007 39233 39233
units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Extractable Petroleum Hydrocarbons
C9‐C18 Aliphatics 832
C19‐C36 Aliphatics 39 52 46 2870 2600
C11‐C22 Aromatics 47 54 49 ND 52 67 82 146 192 423 72 81 80 ND 62 105 2270 83 259 28500 80

Polycyclic Aromatic Hydrocarbons ND
Naphthalene 0.3 0.1 0.7 3.7 0.2 1.8 2900
2‐Methylnaphthalene 0.5 2.0 2.2 1180
Acenaphthylene 0.3
Acenaphthene 0.5 0.2 0.2 1.3 5.5 0.3 3.3 699
Fluorene 0.7 0.2 0.2 1.4 5.5 0.2 5.1 1270
Phenanthrene 0.9 2.7 2.0 7.3 2.9 2.7 1.3 13.2 48.7 1.6 0.7 0.6 1.7 0.3 10700 37.6 4800 0.7
Anthracene 0.4 0.7 0.5 2.1 0.8 0.6 0.3 3.8 12.0 0.5 0.3 0.3 0.6 2910 13.2 1940 0.3
Fluoranthene 2.5 4.7 2.7 0.2 8.6 4.5 3.7 2.0 13.3 40.9 2.8 1.2 1.1 0.3 2.1 0.8 9490 35.8 3230 2.0
Pyrene 2.3 4.2 2.2 7.2 3.9 3.3 1.6 11.4 35.4 2.6 1.0 1.0 0.3 1.9 0.8 10100 29.2 2580 1.9
Benzo (a) anthracene 1.4 2.9 1.2 4.4 2.4 1.6 0.7 6.4 18.1 1.1 0.3 0.4 0.9 0.5 6720 15.5 1160 1.0
Chrysene 1.4 2.7 1.2 3.7 2.1 1.8 1.1 5.2 14.9 1.7 0.6 0.6 1.0 0.6 9900 14.6 1090 1.2
Benzo (b) fluoranthene 1.8 2.1 1.8 4.2 2.4 2.8 1.1 4.6 20.8 0.7 0.3 0.3 0.6 0.4 3220 9.4 696 0.7
Benzo (k) fluoranthene 0.7 1.3 0.6 2.1 1.2 1.1 1.0 3.8 13.1 0.9 0.2 0.3 0.7 0.5 10.0 709 1.0
Benzo (a) pyrene 1.2 2.0 0.9 3.1 1.7 1.8 0.8 5.8 17.6 1.2 0.4 0.5 0.8 0.5 2490 12.1 962 1.2
Indeno (1,2,3‐cd) pyrene 0.6 0.9 0.5 1.7 1.0 1.2 0.8 3.5 10.7 0.5 0.4 0.3 6.0 478 0.5
Dibenzo (a,h) anthracene 0.2 0.8 2.4 0.2 0.7 80
Benzo (g,h,i) perylene 0.5 0.6 0.5 1.3 0.9 1.2 0.8 3.3 10.1 0.7 0.4 5.9 494 0.6

Inorganics
Arsenic NT 6.3 NT NT NT NT NT 19 NT NT NT NT NT NT NT NT NT NT NT NT NT
Lead NT 480 NT NT NT NT NT 313 NT NT NT NT NT NT NT NT NT NT NT NT NT
NT not tested, ND not detected
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Table 2‐6
Summary Statistics for Subsurface Soil

Frequency of 
Detection** Minimum Maximum

Arithmetic 
Mean**

Background 
Concentrations 
Natural Soils*

g
Concentrations 
Soils With Coal 

Ash*
mg/kg mg/kg mg/kg mg/kg mg/kg

Extractable Petroleum Hydrocarbons
C9‐C18 Aliphatics 1/20 ‐ 832 NC
C19‐C36 Aliphatics 4/20 <30 2870 290
C11‐C22 Aromatics 18/20 <30 28500 1621

Polycyclic Aromatic Hydrocarbons
Naphthalene 6/20 <0.2 2900 145 0.5 1
2‐Methylnaphthalene 3/20 <0.2 1180 59 0.5 1
Acenaphthylene 1/20 <0.2 0.3 NC 0.5 1
Acenaphthene 7/20 <0.2 699 35 0.5 2
Fluorene 7/20 <0.2 1270 64 1 2
Phenanthrene 17/20 <0.2 10700 780 3 20
Anthracene 16/20 <0.2 2910 244 1 4
Fluoranthene 19/20 <0.2 9490 641 4 10
Pyrene 18/20 <0.2 10100 638 4 20
Benzo (a) anthracene 17/20 <0.2 6720 396 2 9
Chrysene 17/20 <0.2 9900 552 2 7
Benzo (b) fluoranthene 17/20 <0.2 3220 198 2 8
Benzo (k) fluoranthene 16/20 <0.2 709 37 1 4
Benzo (a) pyrene 17/20 <0.2 2490 175 2 7
Indeno (1,2,3‐cd) pyrene 14/20 <0.2 478 25 1 3
Dibenzo (a,h) anthracene 3/20 <0.2 80 4 0.5 1
Benzo (g,h,i) perylene 13/20 <0.2 494 26 1 3

Arsenic 2/2 6 19 13 20 20
Lead 2/2 313 480 397 100 600
NC not calculated (due to low frequency of detection)
*Reference: http://www.mass.gov/dep/cleanup/laws/backtu.pdf
** This is evaluated using the average of the duplicates of CONF 10
BOLD indicates exceedance of background with coal ash
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Table 6‐1
Construction Worker Exposure and Risk

Construction Worker ‐ Soil:  Table CW‐1 ShortForm Version 08‐08
Exposure Point Concentration (EPC) and Risk Vlookup Version v0808
Based on Construction Worker 18‐25 years of age

ELCR (all chemicals) = 8.E‐06
HI (all chemicals) = 0.7

Oil or Hazardous EPC ELCR ELCR ELCR ELCR

 Material (OHM) (mg/kg) ingestion dermal
inhalation 

GI
inhalation 
pulmonary ELCRtotal HQing HQderm HQinh‐GI HQinh HQtotal

Aliphatics C19 to C36 290 0 0 0 0 0 6.0E‐05 6.0E‐05 1.5E‐06 0.0E+00 1.2E‐04
Aromatics C11 to C22 1621 0 0 0 0 0 2.4E‐03 6.7E‐03 6.2E‐05 1.2E‐04 9.3E‐03
Naphthalene 145 0 0 0 0 0 3.2E‐04 9.0E‐04 8.3E‐06 1.8E‐03 3.0E‐03
Methylnaphthalene, 2‐ 59 0 0 0 0 0 6.5E‐03 1.8E‐02 1.7E‐04 4.4E‐06 2.5E‐02
Acenaphthene 35 0 0 0 0 0 2.6E‐05 7.2E‐05 6.7E‐07 2.6E‐06 1.0E‐04
Fluorene 64 0 0 0 0 0 7.1E‐05 2.0E‐04 1.8E‐06 4.8E‐06 2.8E‐04
Phenanthrene 780 0 0 0 0 0 1.2E‐03 3.2E‐03 3.0E‐05 5.8E‐05 4.5E‐03
Anthracene 244 0 0 0 0 0 3.6E‐05 1.0E‐04 9.3E‐07 1.8E‐05 1.6E‐04
Fluoranthene 641 0 0 0 0 0 7.1E‐04 2.0E‐03 1.8E‐05 4.8E‐05 2.8E‐03
Pyrene 638 0 0 0 0 0 9.4E‐04 2.6E‐03 2.4E‐05 4.8E‐05 3.7E‐03
Benzo(a)anthracene 396 7.1E‐07 5.1E‐07 1.8E‐08 2.2E‐08 1.3E‐06 4.6E‐04 3.3E‐04 1.2E‐05 2.9E‐05 8.2E‐04
Chrysene 552 9.9E‐08 7.1E‐08 2.6E‐09 3.1E‐09 1.8E‐07 6.3E‐04 4.6E‐04 1.6E‐05 4.1E‐05 1.1E‐03
Benzo(b)fluoranthene 198 3.6E‐07 2.6E‐07 9.2E‐09 1.1E‐08 6.3E‐07 2.3E‐04 1.6E‐04 5.9E‐06 1.5E‐05 4.1E‐04
Benzo(k)fluoranthene 37 6.6E‐09 4.8E‐09 1.7E‐10 2.0E‐10 1.2E‐08 4.3E‐05 3.1E‐05 1.1E‐06 2.8E‐06 7.7E‐05
Benzo(a)pyrene 175 3.1E‐06 2.3E‐06 8.1E‐08 9.7E‐08 5.6E‐06 2.0E‐04 1.4E‐04 5.2E‐06 1.3E‐05 3.6E‐04
Indeno(1,2,3‐cd)pyrene 25 4.5E‐08 3.2E‐08 1.2E‐09 1.4E‐09 8.0E‐08 2.9E‐05 2.1E‐05 7.4E‐07 1.9E‐06 5.2E‐05
Dibenzo(a,h)anthracene 4 7.2E‐08 5.2E‐08 1.9E‐09 2.2E‐09 1.3E‐07 4.6E‐06 3.3E‐06 1.2E‐07 3.0E‐07 8.3E‐06
Benzo(g,h,i)perylene 26 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.8E‐05 1.1E‐04 1.0E‐06 1.9E‐06 1.5E‐04
Arsenic 13 1.7E‐07 5.2E‐08 4.4E‐09 1.5E‐08 2.4E‐07 5.3E‐02 1.6E‐02 1.4E‐03 1.9E‐01 2.6E‐01
Lead 397 0 0 0 0 0 3.3E‐01 3.9E‐02 8.4E‐03 1.5E‐02 3.9E‐01

Subchronic
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Table 8‐1
Comparison of Mean Maximum Detected Concentrations in Soil with Upper Concentration Limits (UCLs)

UCL
Maximum 

Concentration
Arithmetic 
Mean Maximum

Arithmetic 
Mean

mg/kg mg/kg mg/kg mg/kg mg/kg
Extractable Petroleum Hydrocarbons
C9‐C18 Aliphatics 20,000 ‐ ‐ 832 NC
C19‐C36 Aliphatics 20,000 800 279 2870 290
C11‐C22 Aromatics 10,000 913 428 28500 1621

Polycyclic Aromatic Hydrocarbons
Naphthalene 10,000 1.8 0.6 2900 145
2‐Methylnaphthalene 5,000 ‐ ‐ 1180 59
Acenaphthylene 10,000 0.2 NC 0.3 NC
Acenaphthene 10,000 2.2 1 699 35
Fluorene 10,000 3.5 2 1270 64
Phenanthrene 10,000 36.0 17 10700 780
Anthracene 10,000 12.6 5 2910 244
Fluoranthene 10,000 43.0 20 9490 641
Pyrene 10,000 36.4 18 10100 638
Benzo (a) anthracene 3,000 16.4 8 6720 396
Chrysene 10,000 20.2 10 9900 552
Benzo (b) fluoranthene 3,000 13.1 6 3220 198
Benzo (k) fluoranthene 10,000 14.7 7 709 37
Benzo (a) pyrene 300 17.6 8 2490 175
Indeno (1,2,3‐cd) pyrene 3,000 10.2 4 478 25
Dibenzo (a,h) anthracene 300 ‐ ‐ 80 4
Benzo (g,h,i) perylene 10,000 11.4 5 494 26

Inorganics
Arsenic 200 31 29 19 13
Lead 3,000 933 532 480 397

Deep Surface Soil Subsurface Soil

Volpe TSC Playground
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Method 3 Risk Assessment for Chemicals in Soil - Construction Worker Shortform 2008 (sf08cw)

Index
Tab
EPCs Table CW-1:  Select chemicals and enter Exposure Point Concentrations (EPCs).  Associated risks are shown to the right.

C Eq Table CW-2:  Equations to calculate cancer risks.

NC Eq Table CW-3:  Equations to calculate noncancer risks.

Exp Table CW-4:  Definitions and exposure factors.
Chem Table CW-5:  Chemical-specific data.
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Massachusetts Department of Environmental Protection

Office of Research and Standards

One Winter Street

Boston, MA 02108  USA

Telephone:  (617) 556-1165
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Email:  Lydia.Thompson@state.ma.us
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Construction Worker - Soil:  Table CW-1 ShortForm Version 08-08

Exposure Point Concentration (EPC) and Risk Vlookup Version v0808

Based on Construction Worker 18-25 years of age
ELCR (all chemicals) = 3E-07

**Do not insert or delete any rows** HI (all chemicals) = 5E-01
Click on empty cell below and select OHM using arrow.

Oil or Hazardous EPC ELCR ELCR ELCR ELCR Subchronic

 Material (OHM) (mg/kg) ingestion dermal inhalation GI

inhalation 

pulmonary ELCRtotal HQing HQderm HQinh-GI HQinh HQtotal

Aliphatics C9 to C18 2.9E+01 3.6E-05 1.8E-04 9.2E-07 1.8E-06 2.2E-04
Aliphatics C19 to C36 5.4E+01 1.1E-05 1.1E-05 2.9E-07 2.2E-05
Aromatics C11 to C22 7.1E+01 1.0E-04 2.9E-04 2.7E-06 5.3E-06 4.1E-04
Acenaphthene 4.7E-01 3.4E-07 9.6E-07 8.9E-09 3.5E-08 1.3E-06
Acenaphthylene 2.1E-01 3.2E-07 8.8E-07 8.2E-09 1.6E-08 1.2E-06
Benzo(a)anthracene 2.8E+00 4.9E-09 3.5E-09 1.3E-10 1.5E-10 8.8E-09 3.2E-06 2.3E-06 8.2E-08 2.0E-07 5.7E-06
Benzo(a)pyrene 2.8E+00 5.0E-08 3.6E-08 1.3E-09 1.5E-09 8.9E-08 3.2E-06 2.3E-06 8.3E-08 2.1E-07 5.8E-06
Benzo(b)fluoranthene 2.1E+00 3.8E-09 2.8E-09 9.9461E-11 1.184E-10 6.8E-09 2.5E-06 1.8E-06 6.4E-08 1.6E-07 4.5E-06
Benzo(g,h,i)perylene 1.7E+00 2.5E-06 7.0E-06 6.5E-08 1.3E-07 9.7E-06
Benzo(k)fluoranthene 2.3E+00 4.2E-10 3.0E-10 1.1E-11 1.3E-11 7.4E-10 2.7E-06 1.9E-06 6.9E-08 1.7E-07 4.8E-06
Chrysene 3.1E+00 5.5E-10 3.9E-10 1.4E-11 1.7E-11 9.7E-10 3.5E-06 2.5E-06 9.1E-08 2.3E-07 6.4E-06
Dibenzo(a,h)anthracene 2.7E-01 4.8E-09 3.5E-09 1.3E-10 1.5E-10 8.6E-09 3.1E-07 2.2E-07 8.0E-09 2.0E-08 5.6E-07
Fluoranthene 6.7E+00 7.4E-06 2.1E-05 1.9E-07 5.0E-07 2.9E-05
Fluorene 6.6E-01 7.3E-07 2.0E-06 1.9E-08 4.9E-08 2.8E-06
Indeno(1,2,3-cd)pyrene 1.5E+00 2.6E-09 1.9E-09 6.8E-11 8.1E-11 4.7E-09 1.7E-06 1.2E-06 4.4E-08 1.1E-07 3.1E-06
Methylnaphthalene, 2- 3.0E-01 3.3E-05 9.3E-05 8.6E-07 2.2E-08 1.3E-04
Naphthalene 3.6E-01 8.0E-07 2.2E-06 2.1E-08 4.5E-06 7.5E-06
Phenanthrene 5.6E+00 8.2E-06 2.3E-05 2.1E-07 4.2E-07 3.2E-05
Pyrene 5.9E+00 8.7E-06 2.4E-05 2.3E-07 4.4E-07 3.4E-05
Arsenic 1.1E+01 1.4E-07 4.3E-08 3.6E-09 1.2E-08 2.0E-07 4.4E-02 1.3E-02 1.1E-03 1.6E-01 2.2E-01
Lead 2.8E+02 2.3E-01 2.8E-02 6.0E-03 1.1E-02 2.8E-01
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Construction Worker - Soil:  Table CW-2  Vlookup Version v0808

Equations to Calculate Cancer Risk for Construction Worker

Cancer Risk from Ingestion Parameter Value Units

CSF OHM-specific (mg/kg-day)-1

ELCRing = LADDing * CSForal LADD age/OHM-specific mg/kg-day

EPC OHM-specific mg/kg

IR 100 mg/day

RAFc-ing OHM-specific dimensionless

RAFc-derm OHM-specific dimensionless

Cancer Risk from Dermal Absorption RAFc-inh OHM-specific dimensionless

EF 0.714 event/day

ELCRderm = LADDderm * CSForal EDing & derm 1 day/event

EDinh 0.333 day/event

EP 182 days

C1 1.0E-06 kg/mg

C2 1.0E-09 kg/µg

Cancer Risk from Particulate Inhalation - Gastrointestinal Absorption C3 1440 min/days

C4 1.0E-03 m3/L
ELCRinh-GI = LADDinh-GI * CSForal BW 58.0 kg

AP(lifetime) 25,550 days

LADDinh-GI = VRwork 60 L/min

AF 0.29 mg/cm2

SA 3473 cm2/day

Cancer Risk from Particulate Inhalation - Pulmonary Absorption RCAFinh-gi 1.5 dimensionless

RCAFinh 0.5 dimensionless

ELCRinh = LADDinh* CSFinhalation PM10 60 µg/m3

EPC * RCAFinh * PM10 * VRwork * RAFc-inh * EF * EDinh * EP * C2 * C3 * C4

LADDing =

LADDderm =

EPC * IR * RAFc-ing * EF * EDing * EP * C1

BW * APlifetime

BW * APlifetime

EPC * SA * AF * RAFc-derm * EF * EDderm * EP * C1

BW * APlifetime

LADD =

EPC * RCAFinh-gi * PM10 * VRwork * RAFc-ing * EF * EDinh * EP * C2 * C3 * C4

BW * APlifetime
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Construction Worker - Soil:  Table CW-3 Vlookup Version v0808

Equations to Calculate Noncancer Risk for Construction Worker

Noncancer Risk from Ingestion Parameter Value Units

RfD OHM-specific mg/kg-day

ADDing ADD OHM-specific mg/kg-day

RfDoral-subchronic EPC OHM-specific mg/kg

IR 100 mg/day

RAFnc-ing OHM-specific dimensionless

RAFnc-derm OHM-specific dimensionless

RAFnc-inh OHM-specific dimensionless

Noncancer Risk from Dermal Absorption EF 0.714 event/day

EFcyanide 1 event/day

ADDderm EDing & derm 1 day/event

RfDoral-subchronic EDinh 0.333 day/event

EP 182 days

EPcyanide 1.00 day

C1 1.0E-06 kg/mg

C2 1.0E-09 kg/µg

Noncancer Risk from Particulate Inhalation - Gastrointestinal Absorption C3 1440 min/days

C4 1.0E-03 m3/L
ADDinh-GI BW 58.0 kg

RfDoral-subchronic APnoncancer 182 days

APcyanide 1 day

VRwork 60 L/min

AF 0.29 mg/cm2

SA 3473 cm2/day

Noncancer Risk from Particulate Inhalation - Pulmonary Absorption RCAFinh-gi 1.5 dimensionless

RCAFinh 0.5 dimensionless

ADD PM10 60 µg/m3

RfDinhalation-subchronic

HQinh-GI =

ADDinh-GI =

HQderm =

Cyanide can cause a significant health risk from a one-time exposure to concentrations that are often found in the environment.  As such, risk is 
calculated for a single exposure.  Thus, for cyanide, the exposure frequency (EF) is 1 event/day, while both the exposure period (EP) and 
averaging period (AP) are 1 day.

EPCsoil * RCAFinh * PM10 * VRwork * RAFnc-inh * EF * EDinh * EP * C2 * C3 * C4

BW * APnoncancer

BW * APnoncancer

HQinh =

ADDinh =

EPC * RCAFinh-gi * PM10 * VRwork * RAFnc-ing * EF * EDinh * EP * C2 * C3 * C4

HQing =

ADDing =

EPC * SA * AF * RAFnc-derm * EF * EDdermal * EP * C1

EPC * IR * RAFnc-ing * EF * EDing * EP * C1

BW * APnoncancer

ADDdermal =
BW * APnoncancer
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Construction Worker - Soil:  Table CW-4 Vlookup Version v0808

Definitions and Exposure Factors

Parameter Value Units Notes

ELCR - Excess Lifetime Cancer Risk chemical specific dimensionless Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)
HI - Hazard Index chemical specific dimensionless Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)

CSF - Cancer Slope Factor chemical specific (mg/kg-day)-1 see Table CW-5.
RfD - Reference Dose chemical specific mg/kg-day see Table CW-5.
LADD - Lifetime Average Daily Dose chemical specific mg/kg-day Pathway specific.  See Table CW-2.
ADD - Average Daily Dose chemical specific mg/kg-day Pathway specific.  See Table CW-3.
EPC - Exposure Point Concentration chemical specific µg/L see Table CW-1.
IR - Soil Ingestion Rate 100 mg/day MADEP.  2002.  Technical Update: Calculation of an Enhanced Soil

     Ingestion Rate. (http://www.mass.gov/dep/ors/orspubs.htm).

RAFc - Relative Absorption Factor for Cancer Effects chemical specific dimensionless Pathway specific - see Table CW-5.

RAFnc - Relative Absorption Factor for Noncancer Effects chemical specific dimensionless Pathway specific - see Table CW-5.

EF - Exposure Frequency 0.714 event/day 5 events (days) / 7 events (days) in a week; MADEP 1995 Guidance for   
     Disposal Site Risk Characterization pg B-38.

EFcyanide - Exposure Frequency for Cyanide Exposures 1.00 event/day MADEP. 1995. Guidance for Disposal Site Risk Characterization.  Page 5-5.

EDing,derm - Exposure Duration for ingestion or dermal exposure 1 day/event

EDinh - Exposure Duration for inhalation exposure 0.333 day/event Represents 8 hours / event.

EP - Exposure Period 182 days 6 months; MADEP 1995 Guidance for Disposal Site Risk Characterization.

EPcyanide - Exposure period for cyanide exposure 1 day MADEP. 1995. Guidance for Disposal Site Risk Characterization.  Page 5-5.

BW - Body Weight 58.0 kg U.S. EPA. 1997.  Exposure Factors Handbook.  Table 7-7,
     Females, ages 18 - 25.

AP(lifetime) - Averaging Period for lifetime 25,550 days Represents 70 years

AP(noncancer) - Averaging Period for noncancer 182 days 6 months; MADEP 1995 Guidance for Disposal Site Risk Characterization.

APcyanide - Averaging period for assessing cyanide exposure 1 day MADEP. 1995. Guidance for Disposal Site Risk Characterization.  Page 5-5.

AF - Adherence Factor 0.29 mg/cm2 MA DEP.  2002 Technical Update: Weighted Skin-Soil Adherence Factors.
     (http://www.mass.gov/dep/ors/orspubs.htm)

VRwork - Ventilation Rate during work (heavy exertion) 60 L/min Table B-4 MADEP 1995 Guidance for Disposal Site Risk Characterization.  

SA - Surface Area 3473 cm2/day MADEP.  1995.  Guidance for Disposal Site Risk Characterization.  
     50th percentile for females.  Appendix Table B-2.  

RCAFinh-gi - Relative Concentration Adjustment Factor, gastrointestinal 1.5 dimensionless MADEP 2007. Characterization of Risks Due to Inhalation of Particulates

     by Construction Workers
RCAFinh - Relative Concentration Adjustment Factor, inhalation 0.5 dimensionless MADEP 2002. Characterization of Risks Due to Inhalation of Particulates

     by Construction Workers
PM10 - Concentration of PM10 60 µg/m3

MADEP 1995 Guidance for Disposal Site Risk Characterization pg B-11
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Construction Worker - Soil:  Table CW-5 Vlookup Version v0808

Chemical-Specific Data

Oral Inhalation Subchronic Subchronic Subchronic Subchronic Subchronic

Oil or CSF RAFc-ing RAFc-derm RAFc-inh CSF Oral RfD RAFnc-ing RAFnc-derm RAFnc-inh Inhalation RfD

Hazardous Material (mg/kg-day)-1 (mg/kg-day)-1
mg/kg-day

Aliphatics C9 to C18 1.0E+00 1 0.5 1 1.7E-01
Aliphatics C19 to C36 6.0E+00 1 0.1
Aromatics C11 to C22 3.0E-01 0.36 0.1 1 1.4E-01
Acenaphthene 6.0E-01 0.36 0.1 1 1.4E-01
Acenaphthylene 3.0E-01 0.36 0.1 1 1.4E-01
Benzo(a)anthracene 7.3E-01 0.28 0.02 1 7.3E-01 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(a)pyrene 7.3E+00 0.28 0.02 1 7.3E+00 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(b)fluoranthene 7.300E-01 0.28 0.02 1.00 7.3E-01 3.0E-01 0.28 0.02 1 1.4E-01
Benzo(g,h,i)perylene 3.0E-01 0.36 0.1 1 1.4E-01
Benzo(k)fluoranthene 7.3E-02 0.28 0.02 1 7.3E-02 3.0E-01 0.28 0.02 1 1.4E-01
Chrysene 7.3E-02 0.28 0.02 1 7.3E-02 3.0E-01 0.28 0.02 1 1.4E-01
Dibenzo(a,h)anthracene 7.3E+00 0.28 0.02 1 7.3E+00 3.0E-01 0.28 0.02 1 1.4E-01
Fluoranthene 4.0E-01 0.36 0.1 1 1.4E-01
Fluorene 4.0E-01 0.36 0.1 1 1.4E-01
Indeno(1,2,3-cd)pyrene 7.3E-01 0.28 0.02 1 7.3E-01 3.0E-01 0.28 0.02 1 1.4E-01
Methylnaphthalene, 2- 4.0E-03 0.36 0.1 1 1.4E-01
Naphthalene 2.0E-01 0.36 0.1 1 8.6E-04
Phenanthrene 3.0E-01 0.36 0.1 1 1.4E-01
Pyrene 3.0E-01 0.36 0.1 1 1.4E-01
Arsenic 1.5E+00 1 0.03 1 1.5E+01 3.0E-04 1 0.03 1 7.1E-07
Lead 7.5E-04 0.5 0.006 1 2.9E-04
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Method 3 Risk Assessment for Resident Exposed to Chemicals in Soil - Shortform 2006 (sf06rs)

 Index
Tab
EPCs Table RS-1:  Select chemicals and enter Exposure Point Concentrations (EPCs). Associated risks are shown to the right.
C Eq Table RS-2:  Equations to calculate cancer risks.
cNC Eq Table RS-3:  Equations to calculate chronic noncancer risks.
scNC Eq Table RS-4:  Equations to calculate subchronic noncancer risks.
Exp Table RS-5:  Definitions and exposure factors.
Produce Table RS-6:  Equations to calculate produce ingestion rate.
Chem Table RS-7:  Chemical-specific data.

Spreadsheets designed by Andrew Friedmann, MassDEP
Questions and Comments may be addressed to:
Lydia Thompson
Massachusetts Department of Environmental Protection
Office of Research and Standards
One Winter Street
Boston, MA 02108  USA
Telephone:  (617) 556-1165
Fax:  (617) 556-1006
Email:  Lydia.Thompson@state.ma.us

1 of 8 Sheet: Index



Resident - Soil:  Table RS-1 ShortForm Version 4-06

Exposure Point Concentration (EPC) Vlookup Version v0808

Based on Resident Ages 1-31 (Cancer), 1-8 (Chronic Noncancer), and 1-2 (Subchronic Noncancer) ELCR (all chemicals) = 2E-04
Chronic HI (all chemicals) = 2E+01

**Do not insert or delete any rows** Subchronic HI (all chemicals) = 3E+01
Click on empty cell below and select OHM using arrow.

Oil or EPC Chronic Subchronic
Hazardous Material (mg/kg) ELCRingestion ELCRdermal ELCRvegetable ELCRtotal HQing HQderm HQvegetable HQtotal HQing HQderm HQvegetable HQtotal

Aliphatics C9 to C18 2.9E+01 7.0E-04 3.0E-03 3.7E-03 1.9E-04 5.6E-04 7.6E-04

Aliphatics C19 to C36 5.4E+01 6.5E-05 5.5E-05 1.2E-04 6.0E-05 3.5E-05 9.5E-05

Aromatics C11 to C22 7.1E+01 2.1E-03 4.9E-03 6.9E-03 5.7E-04 9.2E-04 1.5E-03

Acenaphthene 4.7E-01 6.8E-06 1.6E-05 2.3E-05 1.9E-06 3.0E-06 4.9E-06

Acenaphthylene 2.1E-01 6.2E-06 1.5E-05 2.1E-05 1.7E-06 2.8E-06 4.5E-06

Benzo(a)anthracene 2.8E+00 2.1E-07 1.6E-07 3.7E-07 6.2E-05 3.8E-05 1.0E-04 1.7E-05 7.2E-06 2.4E-05

Benzo(a)pyrene 2.8E+00 2.1E-06 1.6E-06 3.7E-06 6.3E-05 3.8E-05 1.0E-04 1.7E-05 7.2E-06 2.5E-05

Benzo(b)fluoranthene 2.1E+00 1.6E-07 1.2E-07 2.8E-07 4.8E-05 2.9E-05 7.8E-05 1.3E-05 5.6E-06 1.9E-05

Benzo(g,h,i)perylene 1.7E+00 4.9E-05 1.2E-04 1.7E-04 1.4E-05 2.2E-05 3.6E-05

Benzo(k)fluoranthene 2.3E+00 1.8E-08 1.3E-08 3.1E-08 5.3E-05 3.2E-05 8.5E-05 1.5E-05 6.1E-06 2.1E-05

Chrysene 3.1E+00 2.3E-08 1.7E-08 4.1E-08 6.9E-05 4.2E-05 1.1E-04 1.9E-05 8.0E-06 2.7E-05

Dibenzo(a,h)anthracene 2.7E-01 2.1E-07 1.5E-07 3.6E-07 6.1E-06 3.7E-06 9.8E-06 1.7E-06 7.0E-07 2.4E-06

Fluoranthene 6.7E+00 1.5E-04 3.4E-04 4.9E-04 4.0E-05 6.5E-05 1.0E-04

Fluorene 6.6E-01 1.4E-05 3.4E-05 4.8E-05 4.0E-06 6.4E-06 1.0E-05

Indeno(1,2,3-cd)pyrene 1.5E+00 1.1E-07 8.3E-08 2.0E-07 3.3E-05 2.0E-05 5.3E-05 9.2E-06 3.8E-06 1.3E-05

Methylnaphthalene, 2- 3.0E-01 6.5E-05 1.5E-04 2.2E-04 1.8E-04 2.9E-04 4.7E-04

Naphthalene 3.6E-01 1.6E-05 3.7E-05 5.3E-05 4.3E-06 7.0E-06 1.1E-05

Phenanthrene 5.6E+00 1.6E-04 3.8E-04 5.5E-04 4.5E-05 7.3E-05 1.2E-04

Pyrene 5.9E+00 1.7E-04 4.0E-04 5.8E-04 4.7E-05 7.6E-05 1.2E-04

Arsenic 1.1E+01 6.0E-06 1.9E-06 1.7E-04 1.8E-04 8.6E-02 2.2E-02 1.3E+00 1.4E+00 2.4E-01 4.2E-02 1.8E+00 2.1E+00

Lead 2 8E+02 4 6E 01 4 7E 02 2 0E+01 2 1E+01 1 3E+00 8 8E 02 2 9E+01 3 0E+01Lead 2.8E+02 4.6E-01 4.7E-02 2.0E+01 2.1E+01 1.3E+00 8.8E-02 2.9E+01 3.0E+01

2 of 8 Sheet: EPCs



Resident - Soil:  Table RS-2 Vlookup Version v0808

Equations to Calculate Cancer Risk for Resident (Age 1-31 years) Parameter Value Units

CSF OHM specific (mg/kg-day)-1

Cancer Risk from Ingestion LADD age/OHM specific mg/kg-day
[OHM]soil OHM specific mg/kg

ELCRing = LADDing(1-31) * CSF IR(1-8) 100 mg/day

IR(8-15) 50 mg/day
LADDing (1-31) = LADDing (1-8) + LADDing (8-15) + LADDing (15-31) IR(15-31) 50 mg/day

PIR(1-8) 12,099 mg/day

[OHM]soil * IRx * RAFc-ing * EFing * ED * EPx * C PIR(8-15) 17,809 mg/day
BWx * APlifetime PIR(15-31) 24,420 mg/day

RAFc-ing OHM specific dimensionless

Cancer Risk from Dermal Absorption RAFc-derm OHM specific dimensionless
RAFc-produce OHM specific dimensionless

ELCRderm= LADDderm * CSF EFing,derm 0.412 event/day
EFproduce 1.00 event/day

LADDderm (1-31) = LADDderm (1-8) + LADDderm (8-15) + LADDderm (15-31) ED 1 day/event

EP(1-8) 7 years

[OHM]soil * SAx * RAFc-derm * SAFx * EFderm * ED * EPx * C EP(8-15) 7 years
BWx * APlifetime EP(15-31) 16 years

C 0.000001 kg/mg
BW(1-8) 17.0 kg

Cancer Risk from Homegrown Produce BW(8-16) 39.9 kg

BW(16-31) 58.7 kg
ELCRproduce = LADDproduce(1-31) * CSF AP(lifetime) 70 years

SA(1-8) 2431 cm2 / day

LADDproduce(1-31) = LADDproduce(1-8) + LADDproduce(8-15) + LADDproduce(15-31) SA(8-15) 4427 cm2 / day

SA(15-31) 5653 cm2 / day

[OHMsoil] * PUF * PIRx * RAFproduce * EFproduce * ED * EPx * C SAF(1-8) 0.35 mg/cm2

BWx * APlifetime SAF(8-15) 0.14 mg/cm2

SAF(15-31) 0.13 mg/cm2

PUF OHM specific (mg/mg)(mg/mg)-1

LADDproduce(age x) =

LADDing (age group x) =

LADDderm(age group x) =
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Resident - Soil:  Table RS-3
Equations to Calculate Chronic Noncancer Risk for Resident Child (Age 1-8 years)

Vlookup Version v0808

Chronic Noncancer Risk from Ingestion
Parameter Value Units

ADDing RfD OHM specific mg/kg-day
RfD ADD OHM specific mg/kg-day

[OHM]soil OHM specific mg/kg

[OHM]soil * IR * RAFnc-ing * EFing * ED * EP * C IR 100 mg/day
BW * AP PIR 12,099 mg/day

RAFnc-ing OHM specific dimensionless

Chronic Noncancer Risk from Dermal Absorption RAFnc-derm OHM specific dimensionless

RAFnc-produce OHM specific dimensionless

ADDing,derm EFing,derm 0.412 event/day

RfD EFproduce 1.00 event/day

EFcyanide 1.00 event/day

[OHM]soil * SA * RAFnc-derm * SAF * EFderm * ED * EP * C ED 1 day/event
BW * AP EP 7 years

EPcyanide 1 day

Chronic Noncancer Risk from Homegrown Produce C 0.000001 kg/mg
BW 17.0 kg

ADDproduce AP 7 year

RfD APcyanide 1 day

SA 2431 cm2 / day

[OHMsoil] * PUF * PIR * RAFproduce * EFproduce * ED * EP * C SAF 0.35 mg/cm2

BW * AP PUF OHM specific (mg/mg)(mg/mg)-1

Cyanide can cause a significant health risk from one-time exposure to concentrations that are often found in the environment.  As such, risk is 
calculated for a single exposure.  Thus, for cyanide, the exposure frequency (EF) is 1 event/day, while both the exposure period (EP) and 
averaging period (AP) are 1 day.

HQing =

HQproduce =

ADDing =

ADDproduce =

ADDderm =

HQderm =
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Resident - Soil:  Table RS-4
Equations to Calculate Subchronic Noncancer Risk for Resident Child (Age 1-2 years)

Vlookup Version v0808

Subchronic Noncancer Risk from Ingestion
Parameter Value Units

ADDing RfD OHM specific mg/kg-day

RfDsubchronic ADD OHM specific mg/kg-day

[OHM]soil OHM specific mg/kg

[OHM]soil * IR * RAFnc-ing * EFing * ED * EP * C IR 100 mg/day
BW * AP PIR 10,900 mg/day

RAFnc-ing OHM specific dimensionless

Subchronic Noncancer Risk from Dermal Absorption RAFnc-derm OHM specific dimensionless

RAFnc-produce OHM specific dimensionless

ADDderm EFing,derm 0.714 event/day

RfDsubchronic EFproduce 1.00 event/day

EFcyanide 1.00 event/day

[OHM]soil * SA * RAFnc-derm * SAF * EFderm * ED * EP * C ED 1 day/event
BW * AP EPcyanide 1 day

EP 0.577 years

Subchronic Noncancer Risk from Homegrown Produce C 0.000001 kg/mg
BW 10.7 kg

ADDproduce AP 0.577 year

RfDsubchronic APcyanide 1 day

SA 1670 cm2 / day

[OHMsoil] * PUF * PIR * RAFproduce * EFproduce * ED * EP * C SAF 0.35 mg/cm2

BW * AP PUF OHM specific (mg/mg)(mg/mg)-1

Cyanide can cause a significant health risk from one-time exposure to concentrations that are often found in the environment.  As such, risk is 
calculated for a single exposure.  Thus, for cyanide, the exposure frequency (EF) is 1 event/day, while both the exposure period (EP) and 
averaging period (AP) are 1 day.

HQing =

HQproduce =

ADDing =

ADDproduce =

ADDderm =

HQderm =
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Resident - Soil:  Table RS-5 Vlookup Version v0808

Definitions and Exposure Factors

Parameter Value Units Notes

ELCR - Excess Lifetime Cancer Risk chemical specific dimensionless Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)

CSF - Cancer Slope Factor chemical specific (mg/kg-day)-1 see Table RS-7

LADD - Lifetime Average Daily Dose chemical specific mg/kg-day Pathway specific

LADE - Lifetime Average Daily Exposure chemical specific µg/m3

HQ - Hazard Quotient chemical specific dimensionless Pathway specific (ing =ingestion, derm=dermal, inh=inhalation)

RfD - Reference Dose chemical specific mg/kg-day see Table RS-7

ADD - Average Daily Dose chemical specific mg/kg-day Pathway specific

ADE - Average Daily Exposure chemical specific mg/m3

EPC - Exposure Point Concentration chemical specific mg/kg

PUF - Plant Uptake Factor chemical specific (mg/mg)(mg/mg)-1
See Table RS-7; (mgOHM/mgplant)/(mgOHM/mgsoil)

-1

IR(1-2) - Soil Ingestion Rate for age group 1-2 100 mg/day MADEP.  2002.  Technical Update: Calculation of an Enhanced Soil Ingestion Rate.

(http://www.mass.gov/dep/ors/orspubs.htm)

IR(1-8) - Soil Ingestion Rate for age group 1-8 100 mg/day Ibid

IR(8-15) - Soil Ingestion Rate for age group 8-15 50 mg/day Ibid

IR(15-31) - Soil Ingestion Rate for age group 15-31 50 mg/day Ibid

PIR(1-2) = Produce Ingestion Rate for age group 1-2 10,900 mg/day see Table RS-6

PIR(1-8) = Produce Ingestion Rate for age group 1-8 12,099 mg/day see Table RS-6

PIR(8-15) = Produce Ingestion Rate for age group 8-15 17,809 mg/day Ibid

PIR(15-31) = Produce Ingestion Rate for age group 15-31 24,420 mg/day Ibid

RAFc - Relative Absorption Factor for Cancer Effects chemical specific dimensionless

EFsubchronic - Exposure Frequency for subchronic ingestion or dermal exposure 0.714 event/day 5 days/week

EFchronic - Exposure Frequency for chronic ingestion or dermal exposure 0.412 event/day 5 days/week, 30 weeks/year

EFcancer - Exposure Frequency for cancer, ingestion or dermal exposure 0.412 event/day 5 days/week, 30 weeks/year

EFproduce - Exposure Frequency for produce ingestion, cancer and noncancer 1.00 event/day

EFcyanide - Exposure Frequency for subchronic and chronic non-cancer cyanide 1.00 event/day

ED - Exposure Duration 1 day/event

EP(1-2) - Exposure Period for age group 1-2 0.577 years 30 weeks

EP(1-8) - Exposure Period for age group 1-8 7 years
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EP(8-15) - Exposure Period for age group 8-15 7 years

EP(15-31) - Exposure Period for age group 15-31 16 years

EPcyanide - Exposure period for cyanide exposure 1 day MADEP.  1995.  Guidance for Disposal Site Risk Characterization.  Page 5-5.

BW(1-2) - Body Weight for age group 1-2 10.7 kg U.S. EPA.  1997.  Exposure Factors Handbook.  Table 7-7, females.

BW(1-8) - Body Weight for age group 1-8 17.0 kg Ibid

BW(8-15) - Body Weight for age group 8-15 39.9 kg Ibid

BW(15-31) - Body Weight for age group 15-31 58.7 kg Ibid

APsubchronic - Averaging Period for subchronic noncancer 0.577 years 30 weeks

APchronic - Averaging Period for chronic noncancer 7 years

APcancer - Averaging Period for lifetime 70 years

APcyanide - Averaging period for assessing cyanide exposure 1 day MADEP.  1995.  Guidance for Disposal Site Risk Characterization.  Page 5-5.

SA(1-2) - Surface Area for age group 1-2 1670 cm2 / day 50th percentile of face (1/3 head), forearms, hands, lower legs, and feet for females

MADEP.  1995.  Guidance for Disposal Site Risk Characterization.  Appendix Table B-2.

SA(1-8) - Surface Area for age group 1-8 2431 cm2 / day Ibid

SA(8-15) - Surface Area for age group 8-15 4427 cm2 / day Ibid

SA(15-31) - Surface Area for age group 15-31 5653 cm2 / day Ibid

SAF(1-2) - Surface Adherence Factor for age group 1-2 0.35 mg/cm2
All SAFs developed for ShortForm according to procedure outlined in MA DEP Technical Update:  

SAF(1-8) - Surface Adherence Factor for age group 1-8 0.35 mg/cm2
Weighted Skin-Soil Adherence Factors, April 2002

SAF(8-15) - Surface Adherence Factor for age group 8-15 0.14 mg/cm2

SAF(15-31) - Surface Adherence Factor for age group 15-31 0.13 mg/cm2

6 of 8 Sheet: Exp



Resident - Soil:  Table RS-6 Vlookup Version v0808

Homegrown Produce Ingestion Rate

Data on mean produce ingestion rates (wet weight, ww) in the Northeast was obtained from the 1994-1996 Continuing Survey of Food Intakes by Individuals (USDA).  Data for both
genders were used for children under 6, while data for males was used for individuals 6 and older. The mean ingestion rates presented in the survey represent the arithmetic average of 
all individuals surveyed, regardless of whether or not they had consumed the produce item (e.g., an individual that did not consume the produce item was assigned a rate of 0 g/day).  To 
determine the mean ingestion rate for individuals who ate each  produce item, the ingestion rate for all individuals (consumers and nonconsumers) was divided by the percentage of 
individuals who ate the item (Table RS-6A).  These mean ingestion rates for the produce consumers were summed to determine the total produce ingestion rate for each age-group and 
converted to dry weight assuming  the produce items were all 90% water.

To convert mean ingestion rates for the age-groups studied in the survey to age-groups used in risk calculations, each age-group ingestion rate from the survey 
(i.e., 1 - 2 year olds, 3 - 5 year olds, 6 - 11 year olds, 12 - 19 year olds, and 20 - 39 year olds) was weighted according to the number of years spent in the 
risk calculation age group (i.e., 1 - 8 year olds, 8 - 15 year olds, and 15 - 31 year olds) (Table RS-6B).  It was assumed that 25% of produce ingested was home-grown (Table RS-6C).

Table RS-6A

Ingestion Ingestion Ingestion Ingestion Ingestion Ingestion
Age-groups studied Rate for % of individuals Rate for Rate for % of individuals Rate for Rate for % of individuals Rate for

All that consumed Consumers All that consumed Consumers All that consumed Consumers
in survey g/d (ww) item. g/d (ww) g/d (ww) item. g/d (ww) g/d (ww) item. g/d (ww)

  1-2 28 40.3 69.5 6 10.1 59.4 5 12.7 39.4
  3-5 30 37.1 80.9 5 6.5 76.9 7 12.7 55.1
  6-11 47 44.2 106.3 6 9.1 65.9 2 8.5 23.5
  12-19 59 40.3 146.4 2 2.3 87.0 11 15.8 69.6
  20-39 76 45.1 168.5 25 14.7 170.1 4 5.7 70.2

Ingestion Ingestion Ingestion Ingestion Ingestion Ingestion
Age-groups studied Rate for % of individuals Rate for Rate for % of individuals Rate for Rate for % of individuals Rate for

All that consumed Consumers All that consumed Consumers All that consumed Consumers
in survey g/d (ww) item. g/d (ww) g/d (ww) item. g/d (ww) g/d (ww) item. g/d (ww)

  1-2 10 27.9 35.8 1 6 16.7 7 12.1 57.9
  3-5 10 37.1 27.0 4 14 28.6 3 5.7 52.6
  6-11 20 42 47.6 8 14.9 53.7 1 2 50.0
  12-19 29 45.2 64.2 19 28.7 66.2 2 2.4 83.3
  20-39 48 50.9 94.3 18 29.6 60.8 4 3.7 108.1

Dark-green vegetables Deep-yellow vegetables

Tomatoes

White Potatoes

Lettuce Green Beans
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Table RS-6A (continued)

Totals Totals
Ingestion Ingestion Ingestion Ingestion Wet Weight Dry Weight

Age-groups studied Rate for % of individuals Rate for Rate for % of individuals Rate for WWI DWI
All that consumed Consumers All that consumed Consumers

in survey g/d (ww) item. g/d (ww) g/d (ww) item. g/d (ww) g/day g/day
  1-2 12 15 80.0 7 9 77.8 436.4 43.6
  3-5 14 21.7 64.5 14 11.6 120.7 506.3 50.6
  6-11 9 13.6 66.2 5 5.9 84.7 498.0 49.8
  12-19 14 9.9 141.4 17 5 340.0 998.1 99.8
  20-39 12 7.3 164.4 6 4.5 133.3 969.7 97.0

Table RS-6B Table RS-6C

Years spent Years spent Years spent
Age-groups studied in age-group for in age-group for in age-group for Produce Intake, dry weight

in survey 1-8 year old 8-15 year old 15-31 year old Child Child Child Adult
  1-2 2 1-2 years 1-8 years 8-15 years 15-31
  3-5 3 g/day g/day g/day g/day
  6-11 2 4 All Produce: 43.6 48.4 71.2 97.7
  12-19 3 4 Homegrown: 10.9 12.1 17.8 24.4
  20-39 12

7 7 16

Corn, Green peas, Lima beans Melons, berries
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Resident - Soil:  Table RS-7 Vlookup Version v0808

Chemical-Specific Data

Chronic Subchronic Chronic Chronic Subchronic Subchronic
Oil or CSF RAFc-ing RAFc-derm RAFc-prod RfD RfD RAFnc-ing RAFnc-derm RAFnc-ing RAFnc-derm RAFnc-prod PUF

Hazardous Material (mg/kg-day)-1
mg/kg-day mg/kg-day

Aliphatics C9 to C18 1.0E-01 1.0E+00 1 0.5 1 0.5
Aliphatics C19 to C36 2.0E+00 6.0E+00 1 0.1 1 0.1
Aromatics C11 to C22 3.0E-02 3.0E-01 0.36 0.1 0.36 0.1
Acenaphthene 6.0E-02 6.0E-01 0.36 0.1 0.36 0.1
Acenaphthylene 3.0E-02 3.0E-01 0.36 0.1 0.36 0.1
Benzo(a)anthracene 7.3E-01 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Benzo(a)pyrene 7.3E+00 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Benzo(b)fluoranthene 7.3E-01 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Benzo(g,h,i)perylene 3.0E-02 3.0E-01 0.36 0.1 0.36 0.1
Benzo(k)fluoranthene 7.3E-02 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Chrysene 7.3E-02 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Dibenzo(a,h)anthracene 7.3E+00 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Fluoranthene 4.0E-02 4.0E-01 0.36 0.1 0.36 0.1
Fluorene 4.0E-02 4.0E-01 0.36 0.1 0.36 0.1
Indeno(1,2,3-cd)pyrene 7.3E-01 0.28 0.02 3.0E-02 3.0E-01 0.28 0.02 0.28 0.02
Methylnaphthalene, 2- 4.0E-03 4.0E-03 0.36 0.1 0.36 0.1
Naphthalene 2.0E-02 2.0E-01 0.36 0.1 0.36 0.1
Phenanthrene 3.0E-02 3.0E-01 0.36 0.1 0.36 0.1
Pyrene 3.0E-02 3.0E-01 0.36 0.1 0.36 0.1
Arsenic 1.5E+00 1.00 0.03 1.00 3.0E-04 3.0E-04 1 0.03 1 0.03 1 0.05
Lead 7.5E-04 7.5E-04 0.5 0.006 0.5 0.006 0.5 0.15
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